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HOW TO METER 
ACIDS ACCURATELY 
AGAINST PRESSURE 


Corrosive liquids present two major obstacles to achiev- 
ing maximum metering accuracy, economy, and safety. 
For one thing, corrosion can introduce an intolerable 
ever-changing volumetric error. For another, corrosive 
liquids must be retained by the pump at all times. Leak- 
age can endanger personnel and necessitate the pre- 
mature replacement of pump parts and associated 
equipment. 

But both obstacles can be successfully overcome. 
First by choosing the right pump for the metering job 
at hand. Second, by making sure that all wetted parts 
of the pump chosen are inert to the liquid being me- 
tered. Here are some ideas based on practical acid 
metering experience that may help you to choose the 
one best controlled volume pump for your metering 
needs. 


Packed Plunger Pumps 
For the majority of mildly corrosive liquids, low cost 
packed plunger pumps have proved themselves entirely 
adequate. Some thirteen materials of construction are 
standard on packed plunger pumps, running from cast 
iron to Hastelloy B and C, more than enough to satisfy 
mild corrosive metering requirements. Capacities to 
2056 gph, pressures up to 50,000 psi. 

An added tip: Standard Milton Roy motor driven 
pumps in corrosive service can be equipped with “catch- 
all” yoke type gland followers. 


Diaphragm Liquid Ends 

When the liquid to be metered is highly corrosive or 
otherwise dangerous, a controlled volume pump with 
diaphragm liquid end is the best choice. A plastic or 


stainless steel diaphragm positively separates the proc- 
ess liquid and the plunger. The plunger displaces a 
hydraulic fluid which in turn strokes the diaphragm to 
create pumping action through the ball checks. Con- 
sistently high accuracy is achieved through unique de- 
sign features. As the illustration shows, positive me- 
chanical action bleeds any air or vapor from the 
hydraulic side between strokes and corrects liquid 
volume if necessary. Internal liquid end design also 
automatically eliminates bubbles from the process 
liquid side. 

Very often, a pump chosen for mild corrosive service 
is obsoleted by a process change specifying a more 
highly corrosive liquid. But this waste is neither nec- 
essary nor desirable. The diaphragm liquid end illus- 
trated can easily be substituted for the conventional 
liquid end on any standard motor driven controlled 
volume pump, bringing the entire metering system up 
to date at little extra expense. Designs of this type will 
handle up to 400 gph against heads to 2700 psi. 


Totally Immersed 
Liquid Ends 


Special metering problems 
demand special pump de 
signs. For example, acids 
with high vapor pressure 
or high specific gravity 
must be pumped with lim- 
ited suction lifts and gen- 
erally require suction 
heads. The ideal answer 
is the standard Merse- 
metric* controlled volume 
pump. Pump drive and 
motor are mounted on the 7 
“abe aw 
tank top, but the liquid on 
end is completely submerged to a depth of up to four- 
teen feet. This same design feature also eliminates the 
need for tank connections below liquid level, and per- 
mits chemicals to be metered directly from storage. 
The maximum safety-minimum handling Merse- 
metric design is just about standard for metering sulfuric 
acid for demineralizer regeneration and pH control of 
cooling tower water and deaerator effluents. Capacities 
up to 218 gph, pressures up to 1200 pst. 


The Acid Metering System 

You can be fairly sure of making the right choice only 

if you consider all the factors. Here’s a convenient 

checklist of a few points that are often overlooked: 

@ Is the entire system corrosion-resistant . . . storage 
tank, suction and discharge piping, controlled vol- 
ume pump, and relief valve? 

Have you thoroughly considered the physical prop- 
erties of the liquid? High vapor pressure or high 
specific gravity liquids may demand a suction head. 
Have you considered plant and personnel safety 
under all possible conditions? 

Have you considered maintenance as well as first 
cost in determining the economics of the system? 


If precision pumping of dangerous chemicals is one of your 
problems, look again to Milton Roy’s 25 years of experience 
for your most economical solution. Write for a general intro- 
duction to controlled volume pumping in Bulletin 553-1. 


Milton Roy Company, 1300 East Mermaid Lane, Phila. 18, Pa. 


CHEMICAL INSTRUMENTATION SYSTEMS 


Controlled Volume Pumps * Quantichem Analyzers * Chemical Feed Systems 
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FROM SYSTEM SPECS 
TO BREADBOARD 

TO FINISHED PRODUCT 
IN 75 DAYS! 


That's the record set by the manufacturer of this complex airborne 
Time Code Generator — thanks to the compatibility of proven 
EECO T-Series Circuit Modules and the flexibility of the EECO 
Breadboard Kit 


Airborne Time Code Generator 
illustrates high-density packing 
obtainable with T-Series circuits 


Hinged arrangement of mounting 
panel facilitates accessibility 


The finished package weighs 
only 20 ibs.; measures 5” x 8” x 
20%”. Unit generates 14-digit 
Point Mugu code, modulating a 
1 kc carrier plus a dc time code 
Three sine wave and four pulse 
outputs are aiso provided, all 
with only 96 T-Series circuits 
and 77 watts of input power 


Designed and developed for testing the fire control of manned 
Supersonic aircraft under actual flight conditions at altitudes up 
to 80,000 feet, this Time Code Generator employs T-Series circuits 
throughout. Required accuracy of 1 part in 10° was easily obtained 


HIGH DENSITY, LIGHT WEIGHT 

The total package contains 96 T-Series Circuits, 14 filament-type 
EECO Minisig Indicators, and power converters (the beginning of 
our line of compact 12-volt EECO Power supplies for use with 
T-Series circuits) — all within a volume of ¥2 cubic foot. In spite 
of this terrific packing density, the equipment still retains extreme 
ease of accessibility and weighs only 20 Ibs. No cooling is required 
T- SERIES VS. VACUUM TUBE CIRCUITS 

The use of T-Series transistorized Germanium circuits throughout 
resulted in great savings as against equivalent equipment designed 
around vacuum tube circuits. Here are some startling comparisons 

T-SERIES VACUUM TUBE 





SIZE 800 cu. in 8,000 cu. in 


WEIGHT 20 Ibs. (including 160 Ibs. (plus fan 
power converters) and power supply 


POWER 77 watts 650 watts (plus power for. fan 

SAVE TIME AND MONEY 

You, too, can develop the most complex equipment in record time 

with these proven EECO circuits and systems development aids 

They'll save you time and money in four major areas: 

1 DESIGN — You can devote full time to system design problems 
or unusual circuit requirements, knowing that routine circuit de 
tail has been compatibly pre-engineered and packaged for you 
BREADBOARD — The unique EECO Breadboard Kit and plastic 
circuit cards enable you to set up, change, or take down ex 

sss perimental arrangements quickly — without waste of time or 
dedi materials. Unit contains all necessary permanent wiring to ac 
commodate any regular T-Series circuit. All other circuit inter 
connections are made by patch cords or plugs, with prepunched 
rr R eh ; circuit cards to guide you 
A rete. 4* PRODUCTION — Your production problem is reduced to one of 
mounting sockets on panels or chassis and providing simple 
socket-to-socket wiring. Plug in the appropriate circuits and the 
system is complete 

CHECKOUT — The extreme reliability of T-Series circuits elimi 
nates the need for circuit ‘‘debugging.’’ Checkout time is 

reduced to a bare minimum. 

Why not let proven EECO T-Series circuits and systems develop 

EECO Breadboard Kit : ment aids help you solve your equipment design problems? 
If you have not already requested your copy of our new Catalog 
No. 859, write us today on your company letterhead. 


ENGINEERED V ENGINEERED ELECTRONICS COMPANY 
ELECTRONICS (a subsidiary of Electronic Engineering Company of California) 
506 East First Street © Santa Ana, California 


Look for us at theISA Instrument-Automation Conference / Houston, Texas, February 1-4 
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‘“FIT’’ Companions 


reduce costs ... increase valving flexibility 


With face-to-face dimensions to I.S.A. stan- 
dards, K&M split body valves are interchange- 
able with K&M regular globe-body diaphragm 
valves (and with all standard makes of dia- 
phragm valves). 

This exclusive feature of the K&M split body 
design enables you to make significant reduction 
in your plant inventory investment of replace- 
ment valves. It gives you highly desirable 
flexibility. 

Additional flexibility is provided in the K&M 
split body valve itself. Interchangeable. 
unitized construction makes it possible to de- 
velop 432 different valve combinations from 
a single split body, 


& 


diaphragm control valves 


Our 79th Year 


S.A. 1697 


ISA Journal 


In a matter of minutes you can make the 
body reverse or direct-acting; switch the oper- 
ator to dome, diaphragm, or handwheel; change 
the seat ring to one of several types; recharac- 
terize by selecting a different plug; substitute 
the replaceable, rotatable flanges; convert from 
globe to angle type. 

The K&M split body valve fits your existing 
piping and fits your budget. 

One more plus . . . K&M split body valves 
have the largest Cy offered in split body con- 
struction .. . more flow for your money. 

Write for Catalog 132 completely describing 
the valve that brings the split body idea to its 
fullest development, 


KIELEY & MUELLER, INCORPORATED 


Oldest Pressure and Level Control Valve Manufacturer 
64 Genung Street, Middletown, New York 
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SCANNING THE WORLD OF INSTRUMENTATION 
What's New oe Aeronautics 
Economics ...... : eee ee Data Handling .. 
International 5 Geiflncetan ahdien 5 ee Education .... 
Companies on the Move .. ae New Hardware 
Coming Events pe tea sh on Missiles/Space 
Research/Development ee Applications . 


FEATURE EDITORIAL 
THE MILLSTONE AROUND OUR NECK— Editorial, Charles W. Cove) 


A NEAR-INFRARED PROCESS ANALYZER FOR LIQUID SAMPLES 


This new analyzer accepts liquids directly—no vaporizing needed. It’s particularly useful for 
measuring water content of many common organics. G. J. Hecht, J. A. Edinborgh, V. N. Smith 


DISPATCH INSTRUMENTATION SAVES $35,000 ANNUALLY FOR CVPE 


Advanced electronic systems dispatch electric generation and control power interchange between 
neighboring utilities to obtain maximum fuel and equipment economy H. H. Mochon, Jr 


DEMONSTRATING ANALOGOUS MECHANICAL AND 

ELECTRICAL RESPONSE 

Equipment and procedures for two ideal educational experiments are described fu'ly, so that you 
may demonstrate them in your own classroom or training program. Peter L. Balise 


INSTRUMENTS OPERATE LACT UNATTENDED FOR 30 DAYS 
Specially-designed “packaged” instrumentation saves money three ways in lease automatic cus- 
tody transfer, yet actually costs less than off-the-shelf equipment. Louis E. Kuntz 


G E SCHEDULES MAINTENANCE WITH PEG BOARDS ... 
This really practical easily-operated system tells you at a glance what instruments are due each 
day for calibration check or preventive maintenance. W. E. Bloss 


HOW TO USE STRAIN GAGES FOR MISSILE DATA ACQUISITION 
Rapid new advances in strain-gage techniques are producing a new order of accuracy and stabil- 
ity through ever wider ranges of temperature and shock. Jerry Meyer 


ANALYZING THE INSTRUMENT MARKET 


To solve the problem of collecting data and accurately evaluating the instrument industry we first 
must analyze the relatively incomplete existing statistics. A Staff Report 


DEPARTMENTS 

Instrument Education Experiments ...... 48 Advertising Index 

Maintenance Log .......... 55 Instrumentmans Calendar 

Reader Service Bureau Card ........... 67 

NS eo 6 cinlaneeaws w eke «2 . 78 SOCIETY NEWS 

New Products .__. ; were rt Executive Board Doings .. 

PII oie vce c cc ese snes 85 New Members & Senior Members 

New Literature ....... , , ye a Progress through Planning 

Classified Advertising .._.. ae From Feedback to Maintenance 
we, 2GUmIAd teal Fotucaion of MNEEPUMEWT, SOCmEET oF AMERICA, ster 
1-3171. Copyright 1959 by Instrument Society of America. Published monthly on 10th of 
issue. Second-class postage paid at Pittsburgh, Pa., and at additional mailing office. SUB- 


SCRIPTION RATES: To members annually $2.50 nondeductible from dues; to nonmembers 
U. S., U. 8S. possessions, Canada and Latin American countries, Single Copy 50c; 1 year $4.00; 


2 years $7.00; 3 years $9.00; 5 years $12.50. GROUP RATES: 3 one-year subscriptions, 
$3.00 each; 5 one-year subscriptions, $2.50 each. OTHER COUNTRIES: 1 year $6.00; 2 years 
$10.00; 3 years $14.00; 5 years $20.00. Payments from outside U. S. must be by check on 


U. 8S. Bank or International Money Order. Statements and opinions expressed in articles 
are individual expressions of author(s) and not of INSTRUMENT SOCIETY OF AMERICA. 
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Quality control in heat treating and 


; 
' other exacting temperature control 
' E applications is vastly improved by E. J. Durbs., Chairman @ Irving Lefkowitz 








using a Conoflow Model EB with a H. P. Kallen bad C. A. Mabey 
variable autotransformer. Donald B. Prell 
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——— ADVERTISING OFFICES 

The Model EB is a unique final control element—a Conoflow Chicago, Ill. 
exclusive. Essentially, it is a pneumatic-electric transducer, consist- See, Sane G. Serie 
ing of a cylinder actuator, a rack and pinion mechanism, and an WHitehall 4-2260 
electrical component such as a rheostat, autotransformer or poten- Chicago ite tit, 
tiometer. The cylinder receives a 3-15 psi instrument signal and 
produces a rotary motion (to 360°) which precisely positions the wate Ae 

ip ° eade 


electrical device, affording automatic control of any electrical value. OXford 7-4784 
60 East 42nd Street 


Model EB Current Controllers are available from Conoflow in ' 

over 200 different combinations of electrical components. These a = 
assemblies are designed to handle a wide variety of control Atlantic 1-3171 
applications more efficiently and more economically than possible Plitsbergh 22, Pe 


by manual operation. A few are: 
Los Angeles, Calif. 


© CONSTANT PRESSURE = * CONSTANT TEMPERATURE Karl Shull 

© PROPORTIONAL FLOW * BOILER FEED WATER CONTROL Webster 1-3030 

* LIQUID LEVEL REWIND CONTROL tos Angeles 24, Calif 

* MACHINE TOOL SPEED © CONSTANT FLOW ‘an Cabinet 
CONVEYOR CONTROL  * STOKER FEED CONTROL ! Fred W. Jameson 
HEAT TREATING * HUMIDITY CONTROL a2i Edinburgh 3 


For additional information on the Model EB Current Controller, write Charleston, $. C 
to Conoflow Corporation, 2100 Arch Street, Philadelphia 3, Pa. Ask for Harry Becker 
Telephone: 3-4987 


Bulletin EB-3. P. O. Box 6385, Myers Branch 
Charleston, S. C 


CONOFLOW CORPORATION 


FOREMOST IN FINAL CONTROL ELEMENTS 
The ISA Journal is regularly indexed in the 
“Engineering Index Service’ 
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HAGAN NEWSLETTER — FEBRUARY 


Behind the panel 


THE DAY THEY MISSED THE LUNCH WHISTLE 
It wasn't planned that way--it was just that this group of engineers got so interested in the 
PowrMag story that they ignored the lunch whistle. Small wonder--because magnetic amplifiers 
are claiming top attention from instrument engineers today, and the way Hagan uses them makes 
them even more interesting. Here is a system that is almost an exact analog of a similar 
pneumatic system--easy to understand, easy to work with. All the advantages of solid state-- 
no tubes--no transistors--and circuitry that is so simple that maintenance problems become a 
minor consideration. Passive networks, parts of the compact plug-in box, provide proportional 
band, reset and rate action. All parts are high-quality components, operated far below their 
ratings--result, high stability and long life. A unit will use no more than 2 or 3 watts, 
so heat is no problem. DC signals mean centralized control is possible at any distance, and 
outputs are compatible with data processors and computers. If you would like to hear more of 
the PowrMag story, give Hagan a call. (Details on request--Ask for Item L-1) 


BOILER FOR SOUTH AMERICAN STEEL MILL FIRES FIVE FUELS--AUTOMATICALLY 
Hagan systems, including combustion, 3-element feed water and furnace pressure controls, 
will be installed on a 53,000 KW station in South America. Two boilers, each producing 
350,000 lb. steam/hr., at 900 psig and 900 FTT, will be fired with the following fuels, in 
the order given: coke breeze, blast furnace gas, coke oven gas, heavy fuel oil. Provisions 
have also been made to fire pulverized coal at a future date. Because of the number of fuels 
and the complicated firing procedure, a special set of interlocks have been incorporated into 
the control system. The boilers are designed to burn a preset rate of stoker-fed coke breeze, 
so this amount is deducted from the total fuel demand. When required, blast furnace gas is 
fired if pressure indicates it is available. As demand exceeds this combination, coke oven gas 
is fired, and so on, all automatically. Operating under typical steel mill load, the 
combustion control system is designed to follow load swings that may range as high as 60%, with 
peak intervals as low as two minutes and peak durations of thirty seconds. 
(Details on request--Ask for Item L-2) 


HAGAN CONDUCTIVITY METER SAFEGUARDS CRITICAL SOLIDS CONCENTRATIONS 
Where the concentration of dissolved solids in a solution is critical, the Hagan Conductivity 
Recorder and Sampling Cell provides a continuous reliable measurement for a moderate invest- 
ment. The Hagan Model H-O may be utilized as a single instrument, or up to four different 
conductivity measurements may be recorded in a single instrument case. The recorder may be 
mounted up to 1000 feet from the point of measurement. For the determination of dissolved 
solids in steam, appropriate cooling coils, steam dryers and degassers are available. For feed 
water and condensate systems, where fluid temperatures do not exceed 140F, the conductivity cell 
may be used without cooling. Temperature compensation is automatic and continuous, and limit 
switches may be installed to activate alarms. This protects systems where cooling water leaks 
into the condensate may occur. (Details on request--Ask for Item L-3) 


TOP PRESSURE CONTROL INCREASES BLAST FURNACE EFFICIENCY 


Iron production in a blast furnace can be raised by increasing the weight of a gas per cubic 
foot within the furnace, bringing more oxygen in contact with the burden. Hagan Automatic 

Top Pressure Control accomplishes this without increasing gas velocity, thus avoiding raising 
of dust loading. A typical installation in an eastern steel mill made use of existing 
butterfly valves, one 30", the other 54". Since only the 30" valve had good regulating 
characteristics, the two valves are operated in parallel, providing adequate capacity for 
handling system gas as well as system bias. A blocking valve, operated by a limit switch on 

the charging bell, overcomes the momentary surge that would occur each time the bells were set. 
Since the installation of the Hagan system, iron production has increased, and furnace 
operation is smoother. (Details on request--Ask for Item L-4) 























HAGAN CHEMICALS & CONTROLS, INC., Hagan Building, Room 711, Pittsburgh 30, Pa. 


~® 


HAGAN DIVISIONS: CALGON CO.— HALL LABORATORIES — BRUNER CORP. 
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6 push-button variable chart speeds 


Ever see a 
Transistor speed switching; no gears 


NEW STRIP-CHART RECORDER | occ sci sonsniiy 


that offered you all this: 0.2% resolution and accuracy 


Local or remote chart or pen control 





Continuous span voltage, 5 mv to 100 v 


The all-new Moseley Model 80A Strip-Chart Recorder 
is a precision instrument providing greater versatility 
and convenience than any commercial strip-chart re- 
corder previously available. Glass door protects chart; ball-bearing carriage 
rolis out for easy chart or circuit access 
Model 80A gives you instant selection — through 
transistor switching — of 6 chart speeds. All other 
function controls are grouped in a newly convenient 
array on one front panel. The input range of 5 mv to 
100 v is covered in 10 steps, or by vernier for com- 
pletely continuous span voltage control. Input resist- 
ance is 200,000 ohms/v through 10 v, 2 megohms on 
higher ranges. Full range zero set, pen speeds to 0.25 “a acatud 
sec full scale, chopper amplifier, standard 120’ rolls. sauuheg Sualiiaay tigen ehh ane ies. 
For 19” relay rack. $1,750.00. 
NEW! TYPE F-2 LONG-STRIP CURVE FOLLOWER 


New-concept curve follower tracks, converts ordinary re- 
corded trace to electrical energy; requires no metallic 
inks or re-drawing. Employs unique photoelectric-oscil- 
lating mirror principle- permits digital output for tapes, 
cards, etc. 








SEE YOUR MOSELEY REPRESENTATIVE OR WRITE 
DIRECT FOR DETAILS 


Pioneer and leader in X-Y and Strip-Chart Recorders 


F.L. MOSELEY CO. 
recorders Dept. All, 409 N. Fair Oaks Ave., Pasadena, California 

MUrray 1-0208 TWX PASA CAL 7687 

Field representatives in all principal areas 
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SCANNING \ WHAT’S NEW 


DIGITAL READOUT OSCILLOSCOPE—DuMont Laboratories has in- 
troduced a high-frequency oscilloscope featuring the first direct digital read- 
out system, an innovation permitting the first practical use of such instru- 
ments in production line and process control applications by unskilled work- 
ers. Digital readout also will reduce measurement and analysis time by about 


40%. 


‘MEASURING PRESSURES TO 50,000 PSI-A pressure gage in the 
50,000 psi range, precise to 1/10 of 1% of full scale, has been announced 
by Heise Bourdon Tube Company. A gage for ranges to 100,000 psi is now 
under development at Heise Laboratories. 


SWITCHCRAFT —Burrough’s new decimal electronic switch with the 
science fiction moniker—BEAM-X— is so reduced in size, weight, cost and 
power to outperform practically every other similar device in nearly every 
application, and it eliminates some 90 devices which must be used with bi- 
nary logic to achieve the same results. 

Raytheon has developed what is believed to be the world’s fastest switch- 
ing transistor that performs electrical switching functions in as little as 
one and a half billionths of a second—that’s about 200 million times faster 


than you can blink your eye. 


MODULAR COMPUTER-Westinghouse will build and market an in- 
dustrial control computer whose speed, input-output capacity and memory 
can be precisely matched to the needs of a particular process—and modi- 
fied as process requirements change — by the addition of semi-standard 
“function modules.” 


ASSAULT ON THE STATUS QUO-Combined efforts of instrument 
makers, industry, government, universities and independent research organ- 
izations will push U. S. expenditures for research and development to $12- 
billion in 1960, says the Scientific Apparatus Makers Association. Experts 
did not expect that this high volume would be reached before 1962 at the 
earliest. The Federal Government will put up about $7.3-billion; industry, 
$4.4-billion; and colleges and non-profit institutions, $300-million. The in- 
strument industry’s own R&D programs are running more than six cents 
per sales dollar; the national average is three cents per sales dollar. 


INSTRUMENT STATISTICS—The Department of Commerce has just 
released a preliminary report covering a study of mechanical measuring and 
controlling instruments and accessories production in the U. S. Tabulating 
units and dollar value for 1958, the report classifies these instruments in- 
to 17 categories by type or name; 5 groups according to function, such as 
recording, indicating, etc.; and 12 groups of accessories, such as relays, 
valve actuators, etc. This study, the third in a series of six by the Depart- 
ment of Commerce, reports a total of 13.7 million units produced and val- 
ued at $345-million. The purpose of these studies is to determine the nature 
and structure of the scientific and process instrument field. 


(Please Turn to Page 11) 


February 1960, Vol. 7, No. 2 








eo ER 
— ti 
> 











LOOK HOW EASY IT IS TO REVERSE THE ACTION 
OF A FOXBORO CONTROL VALVE! 


air-to-open...air-to-close — one valve for the job of two 


Unbolt the motor casing and rotate it 90°; rebolt and shift air 
connections — that’s all you do to reverse the operation of a 
Foxboro control valve. Takes just a few minutes — without 
touching valve body or process piping — without employing 
special tools or skills. 

Foxboro reversible motors are especially suited for needle 
valves, Saunders-type valves, and other control valves having 
non-reversible bodies. They’re also used with Foxboro Stabilflo* 


sh tee 


10 ISA Journal 


Valves — the original valves with equal percentage flow char- 
acteristics and wide 50 to 1 rangeability. 

Foxboro control valves with their quick-reversible valve motor, 
are an exclusive Foxboro development. They’re perfect for pilot 
plant operations and other processes frequently “juggled.” 
Types and materials to meet any process requirement. 

Write for detailed bulletins today. The Foxboro Company, 342 


Neponset Ave., Foxboro, Mass. 
*Reg. U.S. Pat. Off. 


FOXBORO 
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SCANNING \ WHAT’S NEW (Continued from page 9) 


SPACE “TUNNEL”—RCA's tiny new tunnel diode, so called because elec- 
trons seem to “tunnel” through it with the speed of light, is expected to 
perform important functions in missile control and guidance systems be- 
cause it allows greatly increased parts density, withstands cosmic and atomic 
radiation, and allows electronic computers to make up to a billion “deci- 
sions” per second. RCA claims oscillation frequencies of 100,000 megacycles 
are possible with the diode. 


SELF-PROPAGATING COMPUTER-=Minneapolis - Honeywell’s Data- 
matic Division is using a giant Datamatic 1000 computer to turn out “second 
generation” Honeywell 800 electronic computers in record time. Use of the 
“parent”? 1000 saved an estimated six months in engineering and design 
time, and replaced some 10,000 circuit drawings with lists of tables and 
symbols recorded on magnetic tape. 


5000 TIMES FASTER—A major break in the data plotting bottleneck 
comes with the announcement by Briggs Associates of a remarkably fast 
printer-plotter system that plots out graphical or printed data at 300,000 
points per minute from computer-processed magnetic tape—5000 times fast- 
er than the speediest commercially-available method, the tape-fed X-Y plot- 
ter. 


THE LESSER EVIL—How will Angelinos, already beset by traffic prob- 
lems, react to the mixed blessing of a new automotive smog control de- 
vice that can reduce exhaust stream contaminants to values so low that 
the Los Angeles area could sustain more than twice as many autorxobiles and 
still keep the smog level down to Los Angeles Board of Health standards? 


COMPUTER RELIABILITY TEST SUCCESSFUL-—Results of a six- 
month reliability test on a Daystrom electronic computer system at the 
Sterlington Plant of Louisiana Light and Power showed that the system— 
made up of data logging and computer computational facilities—ran 99.75” 
of the time, 24 hours a day, 7 days a week, without stopping for service or 
maintenance. 


THE HUMANE MAN-Can better machines be a means by which we can 
form a better society? Dr. John A. Hrones of Case Institute thinks so, as he 
indicated in a recent lecture before the British Institution of Mechanical 
Engineers. “The world sadly needs leadership of the very highest caliber,” 
said Hrones. “To do this we must relieve the able human mind of all tasks 
which can be handled in some other fashion. Talented men must be used to 
their fullest capacity in situations where judgement, wisdom and creativity 
are indispensable. We must therefore continue to develop our understand- 
ing of control phenomena.” As the first step, says Hrones, we must accept 
and put to work the concept of systems engineering. “One of the handicaps 
to effective leadership in engineering is the traditional barriers that exist 
between one brand of e igineering and another. To overcome this, there is 
an urgent need for engineers who can deal with complex problems involving 
many disciplines.” 
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The LIBRATROL: 500) '’by Librascope 


is more than an on-line control computer. 


@ Even more than a monitoring, com- 
puter-directing, and controlling system 
... the Libratrol-500 can actually teach 
industry about its own processes...can 
help to establish basic operating criteria. 


@ Designed for present computer control 
techniques, the Libratrol-500 may be 
used: For the basic operating mode of 
monitoring and calculating, or the mode 
of computer-directed control. Or, the 
system may take full automatic closed 
loop control of the process. 

@ With Libratrol-500, negligible time is 
used in preparing the data required for 
making decisions. ‘In most cases it per- 
mits control decisions to be made at rates 
which match the time constants of the 
process involved. 

@ The Libratrol-500 is a high-speed 
digital computer-controller 

designed to handle: 

1. A large number of variables. 120 chan- 
nels of voltage input data can be digit- 
ized and stored in less than 2 seconds, 
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and data from several pulse sources may 
be introduced simultaneously. Number 
of inputs may be expanded to 1,000 or 
more channels by housing input modules 
in auxiliary cabinets. 

2. Temporary information storage. Data 
can be recorded on the drum, used as 
needed in calculations, then dispensed 
with. Through this efficient use of mem- 
ory space, the machine prints only the 
results of computations. 

3. Rapid computation of control loop func- 
tions while handling on-line decisions 
and control. On one current installation, 
the Libratrol-500 completes a recurring 
calculation in one minute...a problem 
formerly requiring 45 minutes computa- 
tion by two engineers. 

@ A wide range of input-output equip- 
ment can be accommodated by the 
Libratrol-500, making the system espe- 
cially suitable for pipeline automation, 
petroleum and chemical plants, iron and 
steel mills, gas and electric utility plants. 


The Lisratroi-500 offers many unique 
advantages including: 


+ eeeeeeKEADILY AVAILABLE LIBRARY OF 
SUBROUTINES. 


+ eeeeeeLNTERNAL TRUE BINARY REAL 
TIME REFERENCE. 
.eeeeeedl-BIT WORD LENGTH. 


OPERATING INFORMATION 
Computer type: General purpose digital. 
Memory type: Magnetic drum. 

Main memory capacity: 4096 words. 
Buffer memory: 64 words. 
Add time (Excluding access): 0.25 milliseconds. 


Multiply time (Excluding access): 
15 milliseconds. 


Real time clock: Internal, binary. 


@ The Libratrol-500 is typical of Libra- 
scope’s leadership in creating new com- 

uter concepts...a 22-year leadership 
ween! on uncovering needs and meeting 
them with advanced designs, reliable 
computing systems. 
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| Electronics Boom 


Steady growth of between 15 
and 20% will raise the annual 
volume of the electronic test- 
instrument industry to at least 


| $350 million in 1960, predicts A. 


F. Craig, president of Technical 
Information Corp. 
Terming his estimates on the 


| conservative side, Craig said that 
| a fifth of the increase would be 


in the area of power supplies, 
“reflecting the continued growth 
of transistors.” 


‘| Price Reductions 


There’s a Librascope applications 
engineer with experience in your 
industry. Without obligation, he will 
provide applicable case studies. 
And on request, he is available to 
make a feasibility study for 
computer control of your plant. 
For complete details, write: 
Department 310, Librascope, Inc., 
808 Western Avenue, 

Glendale, California. 


LIBRATROL:500 


by LIBRASCOPE a division of 
GENERAL PRECISION, INC. 


Computers that pace 
man's expanding mind... 


*TRADE 
MARK 


LI 0-28 
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Hughes Semiconductor Divi- 


| sion dropped prices on p-n-p 


| fused 
| 10%. 


junction transistors by 
Pre-reduction prices were 
approximately $23 each in lots of 


| 100 to 999. 


Motorola’s Semiconductor 


Products Division has reduced 
prices up to 40% on 10-watt sili- 


con zener diodes. 


| Contracts and Orders 


A major eastern steel producer 


| has placed an order with Hagan 
| Chemicals and Controls for what 


is believed to be the first solid- 
state, electronic combustion con- 


| trol system in the iron and steel 
| industry. Installation is sched- 
| uled for mid-1960. 


| as many 


Stromberg-Carlson has a con- 
tract to study and develop the 
instrumentation control package 
for the Martin Company’s PM-1, 
air transportable packaged nu- 
clear power reactor. 

Atlantic Research Corporation 
ordered a $700,000 Burroughs 220 
high-speed electronic computer 
to serve as the nucleus of its 
new data-processing service. 

Panellit Service Corporation 
won the systems engineering 
contract for the Chicago Sani- 
tary District’s new $12-million 
Zimmerman Process Plant. 

Contracts for instrumentation 
systems to automatically moni- 
tor and control operations of six 
new water-treatment plants in 
states have been re- 


_ceived by Brown Instruments 


Division of Minneapolis-Honey- 
well. 


Plymouth Locomotive Works 
has placed an order with Union 
Switch and Signal for remote 
control equipment to be installed 
on a locomotive for in-plant 
demonstrations of operating in- 
dustrial switching locomotives 
without an operating crew. 


Crucible Steel has purchased 
a Dortmund Horder Huttenunion 
degassing unit. It will be used 
to improve special purpose steels 
and will be erected at the com- 
pany’s Midland, Pa., Works early 
in 1960 on a pilot production 
basis. The complete installation 
will be designed and built by 
the Lectromelt Furnace Division 
of McGraw Edison Co. 


Leeds & Northrup has a $178,- 
000 contract from Metropolitan 
Edison Co., Reading, Pa., to sup- 
ply combustion control panels 
and instruments for a second unit 
to be built at the utility’s Port- 
land station. 


Partlow has a contract to sup- 
ply temperature controls for the 
new 1,000-car reefer fleet of Pa- 
cific Fruit Express. 


Sales and Earnings 


Milton Roy Co. forecasts sales 
for 1960 to exceed $5-million. 


Leeds & Northrup net earn- 
ings for the first half, ending 
Nov. 30, were $782,604, a 40% 
increase over earnings of $550,- 
273 for the comparable period in 
1958. 


Servomechanisms consolidat- 
ed net sales for the first nine 
months ended Sept. 30 were $10,- 
816,000 and a consolidated net 
loss of $246,000. 


Vector Manufacturing, special- 
izing in space telemetering 
equipment, reported a 321% in- 
crease in sales volume for the 
first nine months of ’59. Net in- 
come for the period was $147,- 
492 as against $25,672 for the cor- 
responding period in 1958 — an 
increase of 474%. 

Pacific Automation Products 
sales for the fiscal year ended 
August 31 totaled $11,849,657, 
compared with $9,767,609 for the 
preceding year. 
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AND PINNING DEVICE FOR PRODUCTION ASSEMBLING 


EVERY TYPE OF KEYING 


gO7s 


SHAFTS |i} & PINS 





For the 

exacting needs 

of exacting 
instrumentation 

Gillen instrument pivots 
are precision-machined 
from high grade carbon 
tool steel, heat treated 
for glass-hard bearing 


points, highly polished 
and ready for assembly. 


Write for complete information 
Samples /Sizes /Prices 


JOHN GILLEN 
COMPANY 


2544 South 50th Avenue 
Cicero 50, Illinois 


SUBSIDIARY OF STANDARD RAILWAY 
EQUIPMENT MANUFACTURING COMPANY 
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| citizens, 
| “Who speak the same language 


f | ply 
| search reactor for an Italian gov- 
| ernmental research and training 
| organization. The reactor will be 
| used for training programs con- 
| ducted by the Italian Naval 
| Academy and the University of 
| Pisa. 





The Common Market 


A recent issue of Chase Man- 
hattan’s “Western Europe Re- 
port” urges American companies 
investing in Europe to look at 
the many development areas 
within the Common Market. 
These are the less industrialized 
regions, and the depressed areas 


| which need new industries to 
| replace those which are in de- 
| cline. The Report advises that 
| location 


in these areas offers 
many advantages: 
American capital is generally 


| more welcome here than else- 
| where in the Common Market. 


Labor and land are more read- 


| ily available. 


Substantial incentives are of- 
fered to foreign investors—tax 


| exemptions, low cost loans, di- 
| rect subsidies, etc. 


Do-It-Yourself Diplomacy 


Individual efforts of private 
especially engineers 


all over the world,” can help cor- 


| rect the imbalances that threat- 


en civilization, claims Walker L. 
Cisler, president of the Ameri- 


| can Society of Mechanical Engi- 
| neers. Cisler told his fellow engi- 


neers at ASME’s Annual Meet- 
ing that well-qualified private 
citizens, such as engineers, must 
assist other nations with their 


| problems of economic develop- 


ment. 


| Import Export 


Leeds and Northrup will sup- 
instrumentation on a re- 


The second of two mobile ra- 


| dioisotope labs donated to the 
| International 
| Agency by the U.S. is slated for 
| use in Mexico and Argentina. 


Atomic Energy 


The labs provide proper tools 
for basic training in radioisotope 


| handling techniques. 
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The first working Maser am- 
plifier to be built in England is 
now in operation at Mullard Re- 
search Labs., Salfords, Surrey. 
Maser amplifiers make use of 
the natural oscillations of the 
para-magnetic ions in certain 
crystalline substances, such as 
ruby. One of their chief uses lies 
in their ability to give useful 
amplification of very weak radio 
signals without producing un- 
wanted signals which would 
otherwise swamp them, as in 
radio astronomy. 


Exchange Student? 


Sweden’s famous University of 
Uppsala is using a Time-of Flight 
Mass Spectrometer, so fast it can 
make 10,000 analyses per second, 
to discover facts about the phys- 
ics and chemistry of tobacco 
combustion. Made by Bendix 
Aviation’s Cincinnati division, 
the spectrometers also are being 
installed at the University of 
Goettingen in West Germany 
and England’s University of 
Birmingham. Another _instru- 
ment is being sold to the Swiss 
Institute of Technology in Zur- 
ich. 


Mission to Moscow 


A three-man delegation of the 
British Scientific Instrument 
Manufacturers’ Association has 
completed talks with the All 
Urion Chamber of Commerce, 
Moscow, in which they explored 
the possibilities for a specialized 
exhibition of British scientific 
instruments in Moscow later this 
year. Already, 36 British instru- 
ment makers have expressed 
their willingness to participate. 


Expansion Abroad 


Autoxetics has established a 
European office in Geneva, head- 
ed by R. D. Cape. 

A wholly - owned subsidiary, 
Manning, Maxwell & Moore, 
S.A., has been organized in Fri- 
bourg, Switzerland, by Manning, 
Maxwell & Moore, Inc. 

Daystrom, Inc., has opened its 
first overseas manufacturing 
plant in Gloucester, England. 


















COMPANIES 
- ON THE MOVE 


New Firm 


A new electronic instrument 
company in the Los Angeles 
area, Electro-Logic Corporation, 
with headquarters at 515 Boccac- 
cio Ave., Venice, Calif., will be 
headed by Vincent A. van Praag, 
formerly marketing director at 
Packard-Bell Computer Corp. 


Mergers 


Leeds & Northrup announced 
negotiations are underway for 
purchase of outstanding stock of 
Thomas S. Gassner Co., Philadel- 
phia manufacturer of custom 
made sheet metal products with 
an annual volume of approxi- 
mately $500,000. The actual ac- 
quisition is expected to take 
place early in 1960. 

Shareholders of Topp Indus- 
tries Corp. have approved a plan 
to merge Topp and United Indus- 
trial Corp., manufacturer of elec- 
tronic and electromechanical de- 
vices and systems. 


Expansion 


Minneapolis - Honeywell will 
use expanded plant facilities in 
Minneapolis to quadruple ship- 
ping rates and increase produc- 
tion of precision ceramics com- 
ponents for military and indus- 
trial applications. 

A new Pacific Components Di- 
vision has been opened by Her- 
metic Seal Transformer Co., Gar- 
land, Texas, to provide fast serv- 
ice on prototype and production 
orders for iron-core magnetic 
components. 

Fischer and Porter has expand- 
ed production facilities with the 
leasing of a 20,000 square-foot 
plant. 


A new factory branch office 


has been opened in Little Rock, 
Arkansas, by Powers Regulator 
Co. 

Texas Instruments’ Metals and 
Controls Division has relocated 
its Package Design Facility from 
Burbank, Calif., to Attleboro, 
Mass. 

Recent completion of a plant 
expansion program at Colvin 
Laboratories, East Orange, N. J., 
has increased production and en- 
gineering facilities by 50%. 


You specify the features 
CEC DESIGNS THE 
CHROMATOGRAPH 


...and you save money 
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CEC process chromatographs 
consist of a field mounted, 
explosion-proof analyzer unit 
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at any distance up to 500 
feet. Write for Bulletin CEC 
1836-X2. 
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SCANNING \ COMING EVENTS 


Broaden Your Chemical and Petroleum Horizons 


Instrument men in the chem- 
ical and petroleum industries are 
invited to “Broaden Your Horiz- 
ons” at ISA’s Third Annual Sym- 
posium on Progress and Trends 
in Chemical and Petroleum In- 
strumentation. 


The symposium, presented 
jointly by ISA’s Rochester Sec- 
tion and the Chemical and Pe- 
troleum Industries Division, will 
be held in Rochester, N. Y., April 
4 to 6, at the Sheraton Hotel. 


Twelve papers will be present- 
ed during the first two days of 
the symposium. The third day 
has been set aside for tours of 
Taylor Instrument Companies 
and the Kodak Park works of 
the Eastman Kodak Company. 


There will be a social hour 
and banquet on Monday evening 
at the Sheraton Hotel. Banquet 
toastmaster is Carl S. Hallauer, 
chairman of the board of Bausch 
& Lomb Optical Co. Dr. Lincoln 
Canfield, chairman of the For- 
eign Language Department at 
the University of Rochester, will 
be the main speaker at the ban- 
quet. 


The technical program opens 
Monday morning at 8:30 p.m. for 
registration, and sessions begin 
at 10:00 am. After the welcom- 
ing address by Donald McMas- 
ter, chairman of the executive 
committee, Eastman Kodak Com- 
pany, the technical sessions will 
get underway. Keynote speaker 
will be Marne A. Dubs, manager, 
engineering laboratory, with The 
Linde Company, a division of 
Union Carbide. Mr. Dubs will 
speak on “The Role of Instru- 
mentation in Chemical Plants of 
the Future.” 


The registration fee for the 
Chemical and Petroleum Sym- 
posium, including one copy of 
proceedings, is $10 to ISA mem- 
bers and $15 to non-members. 
Extra copies of the proceedings 
are $5 to ISA members and $8 
to non-members. The Banquet 
fee is $6. 
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The plant tour program has 
been arranged so that everyone 
taking the tour will have an op- 
portunity to visit both Kodak 
Park and the Taylor Instrument 
Companies. Tour buses leave the 
Sheraton Hotel at 8:15 a.m. on 
Wednesday, half going to Kodak 
Park and half to Taylor. At 
10:15 tourists will exchange 
plants and all tour buses will 
return to the Sheraton by 1:30 
p.m. The fee for the plant tours, 
which includes luncheon, is $1. 


The deadline for advance regis- 
tration is March 20. For advance 
registration forms and other in- 
formation, write to ISA Chem- 
ical and Petroleum Symposium, 
Instrument Society of America, 
313 Sixth Avenue, Pittsburgh 22, 
Pa. 


Following are the _ papers 
scheduled for presentation at the 
Symposium: 


SESSION I — KEYNOTE 

The Role of Instrumentation in Chemical 
Plants of the Future, Marne A. Dubs, 
The Linde Company 

Instrumentation will greatly affect future 

plants from their initial concept to their 

operation. Instrumentation considerations 

will enter at the process design stage and 

will culminate in automatic, unattended 

plant operations. 


Analysis of a Vacuum Evaporator Control 
System, Donald E. Johnson, Shell De- 
velopment Co. 

Analysis of the control system for contin- 
uous vacuum evaporator was performed 
before the unit was installed. Further 
studies of pracess dynamics and control 
system performance were conducted after 
plant startup. The resulting comparison 
is evaluated. 


Systems Engineering — Is it an Aid to 
Chemical Plant Design? R. D. Webb 
and F. A. Woods, Union Carbide Olefins. 

Chemical plant design has always used 
some aspects of systems engineering, but 
seldom did it place emphasis on dynamic 
considerations, instead employing safety 
factors to allow for the unknown behav- 
iours, a procedure that often produced a 
plant of nonuniform unit capacity. Today's 
high equipment costs and the availability 
of greater process knowledge and engi- 
neering aids (computers) dictate the sys- 
tems engineering approach to process de- 
sign. 


SESSION II—PROCESS CONTROL BY 
ANALYZERS, COMPUTERS OR BOTH. 
Process and product characteristics should 
determine optimum equipment selection. 
Some guides are discussed. 


The Use of Medium Scale Digital Com- 
puter in Process Control, Dr. Montgo- 


mery Phister, Jr., The Thompson-Ramo- 
Wooldridge Products Co. 
This paper will describe the problems 
which have to be solved in designing 
and installing a computer process con- 
trol system, and will review the theoret- 
ical and practical experience the author 
has had in the field in the past 3 years. 

Utilization of Stream Analyzers in Control 
Loops, D. Fraade, Consolidated Electro- 
dynamics. 

Statements of successful and unsuccessful 

applications and reasons. Benefits and 

limitations in process control will be cov- 
ered. 

SESSION III—THE INSTRUMENT TECH- 

NICIAN. Who he is; how and where he 

is developed. 

The Increasing Necessity for Trained Ins- 
trument Technicians, Ralph C. Kimball, 
American Viscose Corp. 

The need for trained instrument techni- 
cians becomes more pronounced as in- 
dustry uses more automation. Process in- 
dustries today expect to push buttons and 
have operations start in good order from 
the beginning. Dependable results can be 
obtained best when thoughful pretrain- 
ing of technicians is undertaken. 

Availability of Instrument Technicians 
from Educational Institutions, J. C. Gro- 
enewegen, Shell Chemical Corp. 

An outline of what trade and technical 

schools, junior colleges and other educa- 

tional institutions are doing to help fill 
the need for instrument technicians. 


In-Plant Training of Instrument Techni- 
cians, John E. Warren, Monsanto Chemi- 
cal Corp. 

Outlines the experiences which lead to 
the preparation of a training textbook 
based on the functional approach to train- 
ing, and compares the training results 
using this textbook with traditional train- 
ing methods. 


FIER Views Technician Training, Lloyd 
E. Slater, Executive Director, FIER. 
The problem of training technicians for 
jobs in instrumentation is complicated by 
many factors, among which are (1) var- 
iability in industrial hiring practices; 
(2) variability in school level and curric- 
ulum; (3) variability in technician in- 
plant functions. This paper will consider 
these factors and offer possible solutions. 


SESSION IV— PILOT PLANT INSTRU- 

MENTS 

How Much Instrumentation for Pilot 
Plants, T. W. Van Hoosear, Shell Deve- 
lopment Company. 

Uses to be made of pilot plants determine 

the instrumentation. These factors are 

covered. 

Control and Measurement in a Computer 
Operated Pilot Plant, Dr. E. C. Boycks, 
ESSO Research and Engineering Co, and 
Cc. Kenneth Hines, Consolidated Systems 
Corp. 

This paper discusses both the general and 

unique control and measurement features 

of an unattended, computer-controlled 
pilot plant. 

High-Energy Fuel Pilot Plant Instrumen- 
tation, Grady C. Carroll, Consultant. 

A comprehensive analysis of operational 
problems present in high-energy fuel 
pilot plants: how instruments properly 
selected and applied can reduce these 
problems and improve the safety of the 
process to such a degree that continuous 
operation is relatively simple. 


Circle 601 for advance program. 
(Please Turn to Page 18) 





your FISHER/MAN sranps BEHIND THIS PNEUMATICALLY OPERATED PISTON... 


FOR 
Inherent Accuracy- ;- 


Power-Speed 
and Stability 


FISHER TYPE 470 P.O.P. 


Delivers same power in either direction 
at any point of the stroke. 


» 
Pa Adaptable to virtually all types of valve 
» 
# 


bodies including Butterfly valves. 

No air set required—utilizes clean, non- 
corrosive air or gas up to 150 psi. 

Easily reversible actuator can be changed 
in the field. 


This small, compact piston actuator incorporates its own 
positioner mounted integrally on top of the cylinder. 
Positioner receives any of the normally used pneumatic 
instrument signals. Then, without an air set, actuator 
utilizes the full potential of the available instrument or 
gas supply to provide exceptional speed and power. 
Series 470 in available in six basic sizes and can be 
supplied for travel up to 4”. Basic actuator can also be 
furnished with a handjack, hydraulic snubber, pneumatic 
safety devices or as a spring return unit. Write for 
Bulletin E-470. 


PERFORMANCE DATA 





Air Consumption (Static) 20 SCFH at 100 psi supply. 


Instrument Signals 3 to 15 psi, 5 to 25 psi, 6 to 30 psi, 
‘2 to 60 psi. Suitable for split range 
also. 





Temperature Limitation 175°F. 





Maximum Hysteresis .15% of total stroke or instrument 
signal. 





Repeatability .03% of the total stroke or instru- T t TT} ear ai Tt 
ment signal. 


Resolution Sensitivity Minimum change in the measured if 


SUPPLY PRESSURE PS! 





variable to produce an effective 
movement of the final control ele- ] | 
ment is .02% of the instrument pres- ¢ 4 

sure range. 2 ¢ ‘ 10 



































. , . STEM FORCE - 1000 LBS 
requency Response 1.4 cps for the Size 60. 
4 cps for the Size 30. CYLINDER DIAMETERS AS MARKED ON EACH CURVE 


Load Sensitivity Percent of total travel per 100 Ibs. 
stem force is .065% for Size 60. AVAILABLE STEAM FORCE 





IF 1T FLOWS THROUGH PIPE ANYWHERE IN THE WORLD. .. CHANCES ARE IT’S CONTROLLED BY... 


FISHER GOVERNOR COMPANY 
Marshalltown, lowa / Woodstock, Ontario / London, England 
BUTTERFLY VALVE DIVISION: CONTINENTAL EQUIPMENT COMPANY, CORAOPOLIS, PA. SINCE 1880 
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SCANNING / COMING EVENTS 


20 Sessions Set 
For ISA Spring Meet 


Twenty technical sessions, on 
everything from the air we 
breathe to the space we hope to 
reach, have been set for ISA’s 
Spring Conference and Exhibit. 
The meeting is scheduled to be 
held in San Francisco, May 9 
through 12. 

ISA’s Analysis Instrumenta- 
tion Division plans to present 
two sessions on air pollution in- 
strumentation. Among the pa- 
pers scheduled is one on a new 
hydrocarbon detector —a_ port- 
able instrument for detecting 
and measuring hydrocarbons in 
both trace and percentage quan- 
tities. The author will discuss 
typical applications of the in- 
strument to air pollution meas- 
urement. 

The country’s most-publicized 
air pollution problem will be re- 
viewed in a paper on the oper- 
ating experience of the Los An- 
geles County Air Pollution Con- 
trol District with automatic mon- 
itoring instruments suitable for 
unattended operation. 

Teaming with the American 
Meteorological Society, ISA also 
will present two sessions at the 
Spring Conference on “Aerosols 
and Condensation Phenomena 
Measurement.” Eight papers will 
be given, among them, “Instru- 
mentation for Cloud Studies,” 
“Condensation Nuclei and Their 
Measurement,” “A Research In- 
strument for the Study of Rain- 
drop-Size Spectra,” and “Equip- 
ment for Field Studies in Cloud 
‘Physics.” 

The ISA Standards and Prac- 
tices Department will present a 
“Status Report” on ISA stand- 
ardization work to date, and will 
survey important new areas for 
the development of standards. 

The Measurement and Control 
Instrumentation Division will 
sponsor a paper treating three 
new concepts in instrumentation 
for vibration and shock analy- 
sis — built-in microphonics and 
interference elimination, high 
density airborne instrumenta- 
tion, and equivalent critical an- 
alysis which potentially would 
improve and simplify the instru- 
mentation problems associated 
with vibratory phenomena. 
Circle 602 for advance program. 
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Continued from page 16 


Computers in Processing — Past, Present, Future 


“Application of Computing 
Techniques to the Process In- 
dustries” is the subject of a sym- 
posium sponsored by the New 
Jersey Section, April 5 at the 
Essex House, Newark, N. J. 

Six papers will be presented, 
covering analog and_ digital 
methods, the history of data 
manipulation, and future uses of 
computers in the process indus- 
tries. 

The program opens at 9 a.m. 
with a welcome from W. J. Yan- 
ak, chief instrument engineer of 
the M. W. Kellogg Company and 
president of the New Jersey 
Section. 


The symposium will close with 
a social hour at 5:15, followed by 
dinner at 6:30 p.m. Guest speak- 
er at the dinner will be V. V. 
Tivey of The Foxboro Co. 

Highlighting the technical pro- 
gram will be two papers present- 
ing the pros and cons of the ap- 
plication of both analog and 
digital techniques to the process 
industries. 


Following is a list of authors, 
and brief abstracts of the papers 
to be presented: 

Historical Introduction to Data Manipula- 
tion, C. W. Covey, Editor, ISA Journal. 

Brief introduction to the subject; errors 

in terminology will be discussed; some 

thoughts on the sudden interest in com- 
puters in the process industries. 

Analog Methods, Bruce Sedden, Research- 
es, Inc. 

Fundamentals of addition, subtraction, 

etc.. using both pneumatic and electronic 

devices. 

Analog Compter Controller for Capacity 
Control of a Distillation Column, W. 
O. Webber, Humble Oil & Refining Co. 

Description of the problem, the method 

and results of the actual application of 

a computer to a distillation column 

Digital Methods in Handling Mathematical 
Functions, I. L. Auerbach, Auerbach 
Electronics Corp. 

Fundamentals of addition, subtraction, 

etc., using digital techniques; the use of 

binary numbers in digital computers. 

Application of a Digital Computer to a 
Continuous Process, D. R. Whition, Leeds 
& Northrup Co. 

Description of the problem, the method 

and results of using the digital computer. 

Economic Justification of a Large-Scale 
Computer Before and After Installation, 
R. J. Thomas, Union Carbide Nuclear. 

Discussion of the reasons for the selec- 

tion of a particular type (not make) com- 

puter applied to this problem. The re- 
sults obtained; discussion of maintenance 
problems. 

Circle 603 for advance program. 


Power Symposium Views Control Progress 


The Third National ISA Pow- 
er Instrumentation Symposium, 
to be held in San Francisco, 
May 9 to 11, will have as its 
theme “Progress in Control Sys- 
tems.” 

Control station automation, 
which led discussion at the two 
previous symposia, will be fur- 
ther investigated. Continuing 
the discussion of the automatic 
station which was presented by 
W. A. Summers, Ebasco Serv- 
ices, Inc., at the first two sym- 
posia, Southern California Edi- 
son will present a paper cover- 
ing automation of their Hunt- 
ington Beach Plant. Scope of this 
paper on a computer-controlled 
station includes automatic cold 
start, hot start, normal shut- 
down, emergency shutdown and 
supervision of plant during nor- 
mal operation. A companion pa- 
per will be presented by Public 
Service Electric and Gas Com- 
pany of New Jersey covering 
their philosophy of overall plant 
automation. 

Design concepts and hardware, 
particularly the use of solid- 
state devices, will be discussed 
in two papers on the latest de- 


velopments in combustion con- 
trol and data acquisition sys- 
tems for large steam-generator— 
turbo - generator combinations. 
These papers will be presented 
by Leeds & Northrup and Ha- 
gan Chemicals and Controls. 

Instrumentation and controls 
of the Dresden Nuclear Power 
Plant and a high - temperature 
sodium -cooled nuclear power 
plant will be covered in two pa- 
pers. Four papers will be devot- 
ed to the subject of burner 
flame detection as used both in 
monitoring and interlocking on 
small as well as large power 
boilers. 

Rounding out the program will 
be papers on “Instrumentation 
for Peaking Capacity,” “Logical 
Approach to the Commissioning 
of Control Systems,’ and “In- 
strumentation for Water and 
Steam Purity Determination on 
High Pressure and High Tem- 
perature Units.” 

Sessions of the Power Instru- 
mentation Symposium will be 
held at San Francisco State Col- 
lege. 

Circle 604 for advance program. 
(Please Turn to Page 22) 





HABITUAL 
SPLITTER 
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because a mil can matter greatly im 


RECORDING 


Even a fraction of a mil can bulk large in the 
thickness of a recording chart. That’s why John 
Mazurowski and his thickness micrometer are so 
important to chart users. 

A process change in an eastern oil refinery, for 
example, called for a longer strip chart in a tem- 
perature recorder — but the diameter of the roll 
could be no bigger than before. GC engineers 
solved this problem by working with our paper 
mills to reduce chart paper thickness from 0.00275” 
to 0.0019” while preserving strength and flexibility. 

To make sure our charts meet the requirements 


of your instruments, GC engineers test paper stock 
for moisture content and tear-strength, too. This 
oa 


CHART PERFORMANCE 


rigid inspection of paper that is produced exactly 
to GC specifications is a major reason why GC 
Recording Charts consistently fulfill their promise 
of accurate performance. 

Other reasons for GC quality include our special 
formula printing inks, our exclusive innovations 
in plate-making and printing, and the scrupulous 
humidity control maintained throughout our man- 
ufacturing and storage areas. 

GC Recording Charts have become standard 
equipment in more than 5,000 plants today. We stock 
more than 15,000 different charts—and will design 
and produce accurate special-purpose charts. Send 
for our 1960 Stock List — and for sample charts. 





RECORDING 
CHARTS 
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Honeywell Control Valves give you many special 


advantages—described in an informative new 
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booklet, ‘‘What’s in it for you?’’. Write today for your 
copy. MINNEAPOLIS-HONEYWELL, Fort Washington, Pa. 
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SCANNING , 


Southeastern Conference and Pulp & Paper 


A well-rounded program of 
high quality papers is planned 
for ISA’s Sixth Annual South- 
eastern Conference and Exhibit 
in Pensacola, Fla., April 27-29. 
The program includes 14 papers 
of general interest to the process 
industries, 6 papers on aircraft, 
missile subjects and two work- 
shops—one for management per- 
sonnel and one on instrument 
education and technician train- 
ing. 

A Maintenance Clinic is 
planned for Saturday, April 30. 

At the Exhibit, which will be 
open daily during the Confer- 
ence, more than 175 manufactur- 
ers will show their latest instru- 
ments. 

A complete social program is 
planned as well. 

ISA’s First Pulp and Paper Di- 
vision Symposium will be held 
concurrently with the Southeast- 
ern Conference and Exhibit. 

Following is the condensed 
program: 


Process Industries 


Fourteen papers will be pre- 
sented at five sessions on sub- 
jects of general interest to the 
chemical and process industries. 


Wednesday, April 27 


Planned Instrument Obsolesence vs. Com- 
placency, Ralph Kimball, American Vis- 
cose 

Instrument Engineering with Maintenance 
in Mind, E. S. Yarletts, The Lummus Co. 
Trends in Graphic Panel Design, J. A 
Gump, Panellit, Inc. 


Thursday, April 28 


pH Control Considerations, J 
Jr., Leeds & Northrup Co. 


D. Carsey 


The Swartwout Thermodrive Actuator, 
Earl O. Sweitzer, The Swartwout Co. 
Economic Justification of Onstream An- 
lytical Instruments, Frank H. Harvey, 
Greenbrier Instrument Co. 

Solid State Devices — Their Reliability 
and Future, John Pink, Southwestern In- 
dustrial Electronics. 

A Survey of Current European Instru- 
mentation, George Robinson, E. I du Pont 
de Nemours and Company 


Friday, April 29 


Comparison of Frequency Response Char- 
acteristics of. Control Valves under Wet 
and Dry Conditions, J. W. Harrison, The 
Chemstrand Corporation. 

Instrumenting the P. L. Bartow Demineral- 
ization Plant, Richard D. Wood, Florida 
Power Company. 
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Control Valves (Title to be announced), 
Otto Kneisel, Hammel Dahl Company. 


A Student Computer Project under Engi- 
neering Advisors, David M. Boyd, Univer- 
sal Oil Products Co. 


Butterfly Valves Engineered for Control 
Applications, W. J. Bestman, Fisher Gov- 
ernor Company. 


Determination of Practical Cv Ratings, 
Paul Wing, Jr., Mason-Neilan Regulator 
Company. 


Missile/Aircraft Papers 


The heavy concentration of 
aircraft/missile development 
and test facilities in Florida and 
Alabama has created high in- 
terest in the Southeast in papers 
on this subject. Six papers are 
planned, including the following 
three: 


Friday, April 29 


Space Track Instrumentation at Eglin Air 
Force Base, Chester E. Prickett, Vitro 
Corporation. 


IMP, an Instantaneous Multiple Plotter, 
Capt. Frank J. Siter, USAF, Eglin AFB. 


Telemetry Facilities at the Air Proving 
Ground Center, K. B. Cox, Vitro Corp. 

The missile/aircraft technical 
program has been prepared un- 
der the direction of J. E. Big- 
ham, Chemstrand Corp., Pensa- 
cola, Fla., who may be contacted 
for further information. 


Instrument Education 
Workshop 


In what may be the most sig- 
nificant single contribution of 
the Southeastern Conference, the 
Education Workshop will pre- 
sent an up-to-the-minute status 
report on instrument education. 
Dr. Richard Morley of Pensacola 
Junior College worked closely 
with Conference officials in plan- 
ning this program. 


Friday, April 29 


Developments in Instrument Education at 
the National Level, Miss Jeanne Miller, 
McGraw Hill Publishing Co. 


Industry’s Needs and Demands for Formal 
Instrument Education Programs, Frank S. 
Douglas, Pratt & Whitney Aircraft. 
Education’s Approach to Formal Instru- 
ment Training Programs: 

Technical Institutes, Ted Boaz, Del Mar 
Institute. 

University, Dr. M. E. Forsman, Univer- 
sity of Florida. 

Post High School, Theodore A. Koschler, 
Dade County Board of Public Instruction. 


Junior College, Dr. Richard E. Morley, 
Pensacola Junior College. 


Symposium Program 


Trends as Noted by FIER, Lloyd Slater, 
Director, Foundation for Instrumentation 
Education and Research. 


Instrument Education and the Florida 
State Department of Education, Dr. Fred 
Thornton, Florida Department of Educa- 
tion. 


Legislation and Florida’s Technical Ex- 
pansion, Hon. Reuben Askew, Florida Stace 
Legislature. 


Report of ISA Technician Task Force, 
Abner Hathaway, United Electronics Lab. 


Summary, Frank Hamet, Pensacola Junior 
College. 


Questions and Answers, J. E. Bigham, The 
Chemstrand Corp. 


Management Workshop 


The Management Workshop is 
directed specifically to plant 
manager, plant engineers, pro- 
duction superintendents, mill 
managers and their instrument 
engineers. It will let management 
present its views on their current 
and future instrument needs, and 
give management a chance to 
learn of the latest instrument de- 
velopments. The workshop will 
conclude with a special three- 
hour tour of the exhibit. 


Thursday, April 28 


Introduction to Workshop. Neil M. Blair, 
Danbury Knudsen Company. 


Management Views on Present Needs and 
Status, R. T. Lukat, Southern Nitrogen Co. 


Instrumentation’s Views on Serving Man- 
agement, J. E. Overall, Fischer & Porter 
Co. 

Future Requirements for Instrumentation, 
J. N. Gladding, International Paper Co. 


Chemical and Paper Instrumentation to 
Meet Future Requirements, John Read, 
Sr., E. I. du Pont de Nemours & Co. 


Past, Present and Future — A Brief Sum- 
mary, Neil M. Blair, Danbury Knudsen 
Co. 


Management Asks—Questions from man- 
agement directed to instrument engineer- 
ing representatives, David M. Boyd, Uni- 
versal Oil Products Co. 


Instrumentation Asks — Questions from 
instrument engineers direcied to man- 
agement representatives. A. W. Williams, 
Chemstrand Corporation 


Discussion and Summary of Workshop, 
Neil Blair, Danbury Knudsen Co 


Tour of Exhibits. 


Maintenance Clinic 


A day-long Maintenance Clinic 
with down-to-earth information 
on the latest maintenance and 
service techniques will be pre- 
sented at the Instrument and 
Electronics Laboratories of Pen- 
sacola Junior College, Saturday, 


(Please Turn to Page 26) 





POSITIVE CONTROL OF MATERIALS IN MOTION 


B-I-F MODULAR DESIGN 


increases versatility, cuts maintenance 
in time-duration telemetering receivers 


O22 tars Fovidlente Chronofio in both 


compact 4” strip chart and 12” circular chart receivers 
completely redesigned to meet today’s demands! 


POWER POSITIONER MODULE 


High, enduring accuracy . . . better than 0.5% of full 
scale over 5:1 flow range (10:1 optional at extra cost). 


High speed operation, high repeatability . . . due to 
new compact, balanced-movement design of power- 
ws positioner mechanism. 


CONTROL SWITCH MODULE Application versatility ... up to 8 alarm or control 
switches for compact 4” recorder ... up to 16 for 12” 
circular chart receiver. Potentiometer for electrical 
summation and data logging-computing. (Switches and 
potentiometers optional. ) 


Faster, quieter response, low power consumption. . . 
DC power supply . . . nominally rated at 35V ... 12 to 20 
watts depending upon arrangement. 


Industries 





BUILDERS-PROVIDENCE + PROPORTIONEERS + OMEGA 


METERS « FEEDERS * CONTROLS / CONTINUOUS PROCESS ENGINEERING 


For complete details, request literature TH-C, free of charge. 
Write on company letterhead for B-I-F’s new, 52 page Telemeter- 
ing Handbook available at $2.00 per copy. B-5-F Industries, Inc., 
553 Harris Avenue, Providence 1, Rhode Island. 
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3 Al New electri 


FEATURES: 


All three units use the same plug-in components . 
only the control output section is different. Simplifies _ 


Wide band adjustments: 0 to 500% prop. 
band, O to 100 repeats/min. reset, and 
0 to 10 min. rate. 

Bumpless transfer even when control out- 
put is changing. 

Change proportional band any amount 
without upsetting process. 


. 


C 


--.- to make 


Rate action circuit minimizes overshoot . 


in batch process and during startup. 
Pull-out chassis for servicing without 
interrupting operation. 

Modular construction simplifies main- 
tenance and stocking. 

Plug-in silicon diode rectifiers for greater 
reliability. 


on-the-job servicing. : . Srnaiaates aaa for com-* ce 


plicated test ee 





3-mode control units 


furnaces perform at their best 


Electr-O-Line Control Unit—For electronic position-proportion- 
ing control with reset and rate action 


Electr-O-Pulse Control Unit—For electronic time-proportioning 
control with reset and rate action 





Electr-O-Volt Control Unit—For electronic current output pro- 
portioning control with reset and rate action 


One of these units— Electr-O-Line, Electr-O- 
Pulse or Electr-O-Volt—will deliver the 
exact kind of temperature control that’s 
best for your furnace. 


Plug-in construction is used throughout all 
three units—including common amplifier 
and power supply sections. Operator adjust- 
ments are exactly alike for all three units. 
Interchangeability of control output sections 
simplifies stocking and service problems. 


Get complete details on these and other 
types of furnace controls from your nearby 
Honeywell field engineer. Call him today . . . 
he’s as near as your phone. 


MINNEAPOLIS-HONEYWELL, Wayne and 
Windrim Avenues, Philadelphia 44, Pa. 


Honeywell 
iM) Fit i Coutiol 


SINCE 1865 


; "th 
PI ERING THE FUTURE 
YEA R 
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Use ElectroniK strip chart, circular 
chart or circular scale controllers to 
actuate Electr-O-Line, Electr-O-Pulse 
or Electr-O-Volt units. They are in- 
tegrally mounted, simplifying panel 
cutout and reducing wiring costs. 
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April 30. Two concurrent ses- 
sions will permit Clinic regis- 
trants to select the subjects of 
most interest to them. 


Industrial pH Measurement, Beckman, 


Brooks Rotameter Company. 


Combustion Controls, Republic Flow Me- 
ters. 


Control Valves, Fisher Governor Co. 
Potentiometers, Daystrom-Weston. 
Electronic Process Controls, Swartwout. 


Infrared Analyzers, Mine Safety Appli- 
ances. 
Temperature Monitoring Systems and 
Thermocouples, Thermo-Electric Co. 
Attendance may be limited to 
about 100 technicians, mechanics 
and instrument engineers. Ad- 
vance registration should be 
placed with C. E. Compton, Box 
4426, Pensacola, Fla. 


lron 


“Instrumentation-1960”—a pre- 
view of instruments and con- 
trols that will guide modern iron 
and steel-making processes in 
the soaring sixties—will be the 
subject of the 10th Annual ISA 
Iron and Steel Conference, 
March 23 and 24 in Pittsburgh. 


Rapidly gaining recognition as 
a leading technical conference 
for the iron and steel industry, 
this year’s conference will pre- 
sent some of the revolutionary 
new instruments and control sys- 
tems now in use or planned for 


Back to Earth with Instrumentation 


Technical sessions of ISA’s 6th 
National Flight Test Instrumen- 
tation Symposium will probe 
space-vehicle instrumentation, 
missile testing —static and in 
flight, data acquisition—process- 
ing and analysis, flight testing of 
aircraft, and data accuracy. 


The Symposium is set for San 
Diego, California, May 2 through 
5. Sessions will be held at the 
Hotel del Coronado. 


ISA’s Aeronautical Division 
has designed the program to be 
of value to those responsible for 
the successful acquisition of us- 
able data from the operational 
missions of test aircraft, devel- 
opment missiles and space re- 
search vehicles. 

Six different subjects have 
been chosen for development in 
the technical sessions. 


26 / ISA Journal 


Continued from page 22 


Pulp and Paper Symposium 


ISA’s first Pulp and Paper Di- 
vision Symposium will include 
the presentation of eight papers, 
a panel discussion, and a plant 
tour of the St. Regis Paper Com- 
pany’s Kraft Center near Pensa- 
cola. This program has been 
planned by J. W. Replogle, pro- 
gram chairman of the division. 


Wednesday, April 27 


Application of Instrumentation in Tomor- 
row’s Pulp Mill, Dr. William J. Nolan, 
University of Florida. 


Flow and Consistency Measurement and 
Control of Pulp Stock, Donald B. Scrivens 
and Robert H. Zielske, Taylor Instrument 
Cos. 


Automatic Control of Multi-Fuel Boilers, 
James M. Ennis, Jr., Union Bag-Camp 
Paper Company. 


Thursday, April 28 


The Future of Electronic Instrumentation 
in the Paper Industry, Edgar Andrews, 
Container Corporation of America. 


Instrumentation Systems for Unattended 
Walter Filtration Plant, Herb Peterson, 
Weyerhauser Timber Company. 
Application of Stock Consistence Regula- 
tion Equipment, W. L. Danforth, St. Regis 
Paper Company. 

Plant Tour, St. Regis Paper Company Mill 
and Bag Plant, Cantonment, Fla. Delegates 
to the symposium will be guests of St 
Regis for lunch and tour of facilities 


Friday, April 29 
Panel Discussion, Instrumentation Needs 
to Be Met in the Pulp and Paper Industry 


Papers presented at the Pulp 
and Paper Symposium will be 
published as Symposium Pro- 
ceedings. Advance orders for 
copies of the proceedings may be 
placed with O. L. Weir, Box 4426, 
Pensacola, Florida. Proceedings 
are $5.00 per copy. 


and Steel Instrumentation — 1960 


plants throughout the world. 
Leading engineering authorities 
will discuss subjects ranging 
from new blast furnace and 
soaking pit controls to modern, 
non-destructive testing methods. 

The two day conference, co- 
sponsored by the Metals and 
Ceramics Division and the Pitts- 
burgh Section of the Instrument 
Society of America, will be held 
in the Pick- Roosevelt Hotel, 
Pittsburgh. As in 1959, when the 
conference was attended by more 
than 400 engineers from all over 
the world, this year’s proceed- 


The opening session, “Accu- 
racy of Field Test Measure- 
ment,” will cover the spectrum 
of accuracy from the basic phys- 
ical phenomena to data presenta- 
tion, including lab calibration, 
test environment and overall 
system performance. The treat- 
ment will be non-mathematical, 
aimed at developing a practical 
understanding of cause and ef- 
fect. 


“Test Range Trajectory In- 
strumentation” will point up the 
types of range instrumentation— 
their development history, to- 
day’s capabilities and tomor- 
row’s requirements. 


A comprehensive review of in- 
strumentation problems and 
techniques associated with arm- 
ament evaluation will be pre- 
sented at the session “Airborne 


ings will be distributed in a 
bound volume before the meet- 
ings. thus stimulating the group 
discussions that will follow each 
presentation. 


During the meeting, technical 
papers will be presented by en- 
gineers from such companies as 
Jones & Laughlin Steel, General 
Electric, Koppers, Allegheny 
Ludlum and United States Steel. 


Additional conference _infor- 
mation can be obtained by writ- 
ing to R. E. Blackwell, Box 1346, 
Pittsburgh 30, Pa. 


Instrumentation for Armament 
Evaluation.” 

Advanced use of flight test 
measurements in modern super- 
sonic aircraft will be outlined in 
“Data Utilization and Computa- 
tion.” Typical applications of 
analog and digital computers for 
the handling of flight test meas- 
urements will be discussed. 

Dr. W. H. Pickering, director, 
Jet Propulsion Lab, will chair a 
session on the challenging sub- 
ject of “Satellite and Space Ve- 
hicle Instrumentation.” New 
techniques will be compared 
with those of the past. World 
wide space tracking and process- 
ing facilities currently being im- 
plemented will be discussed. 

The final session of the sym- 
posium will discuss “Instrumen- 
tation Challenges of the Future.” 
Circle 605 for advance program. 





BS&B Liquid Level Control for Propane Refrigeration System 


Non, 


ry 
*R Exampur of proouct snot 


Brack SivaALL_s 
BRYSON._INC 


Controls Division, Dept. 4-EH2 
7500 East 12th Street Kansas City 26, Missouri 





Super 70 Diaphragm Control Valve 
as Debutanizer Reflux Flow Controller 


2 


In their Mont Belvieu Fractionation Plant, 
Warren Petroleum Corporation separates pro- 
pane, isobutane, normal butane and natural gas- 
oline. Efficient day in, day out operation of this 
large plant is assisted by BS&B Super 70 Con- 
trol Valves, Liquid Level Controls and Regulators. 


A complete modern electronic control sys- 
tem was designed and installed in Mt. Belvieu 
for the control of precise product purity. BS&B’s 
level controls and control valves were selected 
as primary and final control elements, due to 
their superior performance characteristics and 
rugged dependability. 


BS&B Controls are proving their superiority 
in service the world over. Specify them on your 
next job. 
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4 SCANNING 


® Research /Development 


Big Payoff in Computer 
Design Still to Come 


Esso Research engineers J. W. Kellett 
and A. S. Perley told the 52nd annual 
meeting of the American Chemical 
Engineering Society: “Although use 
of computers can save engineering 
manpower, savings due to improved, 
more-economic design are much 
greater. Better designs result from the 
use of more fundamental design met- 
hods which are practical on a comput- 
er, and from the more intensive econo- 
mic studies the computer makes fea- 
sible. 

“However, the big payoff on com- 
puter use is still to come. This lies in 
optimizing designs automatically by 
computer. In doing calculations by 
hand, only a few of the more obvious 
savings can be made. The multiplicity 
of smaller economies in an intergrated 
design that add up to really big money 
are not feasible in hand calculations, 
but are feasible using a computer.” 

But, think Kellett and Perley, it 
will not be easy to optimize design. 
“Much effort will be required to 
handle the many variables associated 
with optimization. But when optimiz- 
ed designs are prepared, they will be 
done on a computer — certainly never 
by hand.” 


» Aeronautics 


7-to-1 Speedup 
in Airborne Data Handling 


It used to take 14 days to analyze 
data from a 10-second structural-ma- 
neuver test in a B-66 medium bomb- 
er. But, with the new automatic data- 
handling system (ADHS) developed 
jointly by CEC’s Datalab division 
and Douglas Aircraft, it now can be 
done in only two days! 

The ADHS, said to be the most 
advanced general-purpose flight-test 
data system available, samples at an 
incredible 55,000 measurements per 
second — 198 million per hour — and 
packs 1000 pieces of data on one inch 
of magnetic tape. Data contained in 
one reel of this high-density tape, if 
on punched cards, would make a stack 
as high as a skyscraper. 

The airborne portion gathers ana- 
log transducer data, codes it digitally, 

(Please Turn to Page 30) 
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FROM SELF-OPS TO INDICATING CONTROLLERS . . . 


Sure Control at Low Cost 
...and Quality All the Way! 


1135 FultroPilot . . . for 
positive remote control 
through air signal to con- 
trol valve, damper actu- 
ator, etc., from fast-re- 
sponse thermostat. 


1100 FulTrol® Series . . . 
controls liquid or air tem- 
peratures in conjunction 
with valves, dampers, etc. 
Adjustable proportional 
band; wide ranges. 


| 4 


1004 Series . . . closest 
temperature control in the 
self-ops field. Available in 
40° adjustment ranges 
from —35°F to +425°F. 
(Plus 8 other styles.) 











1150 Series . . . an 
indicating pneumatic 
controller with 
greatest field 
serviceability; 
proportional action 
(5% to 200%), 
automatic reset, 
fully compensated 
thermal system. 





1110 FultroMatic .. . com- 
plete temperature control 
system in one air-actuated 
package: temperature con- 
troller, pneumatic control 
valve, positive valve posi- 
tioner. 


From the rugged simplicity of self-ops to the more compli- 
cated requirements of an indicating controller, Robertshaw 
answers your temperature control needs — efficiently and 


economically. 


And whichever Robertshaw instrument best fits your par- 
ticular job, you know there’s quality all the way . . . quality of 
design, construction, performance. 

Check the Robertshaw temperature and pressure controls 
for your needs. You'll find them shown in detail in Catalog 


A-CU. 


Co., Knoxville 1, 


ISA Journal 


Tenn. 


CIRCLE NO. 19 ON PAGE 67 


Fulton Sylphon Division, Robertshaw-Fulton Controls 
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records it, telemeters it to a ground 
station and provides up to 100 chan- 
nels in cathode-ray tube bar-graph 
presentation for “quick-look” scan- 
ning to engineers aboard the aircraft. 
Each of 100 channels can be sampled 
up to 500 times per second; or, by 
subcommutation, up to 10,000 chan- 
nels can be sampled 5 times per sec- 
ond. The operator can initiate sys- 
tem calibration, indicate elapsed time, 
enter event “marks” on tape, change 
frame rate, or control tape records 
and the airborne power system. 

First application of the ADHS is 
to air-turbulence research on a B-66 
by Douglas Aircraft, at Edwards Air 
Base under USAF contract. 

The present ADHS has three major 
parts. airborne acquisition, ground 
control and recording, and computer 
input. Future plans are to streamline 
the system for transmission of the 
data directly from aircraft to the 
ground-based computer to speed, even 
further, analysis of flight-test data. 
Major obstacle to date: lack of a 
transistorized computer capable of 
handling the high-speed data flow. 


; Missiles /S pace 

Hypervelocity Trigger. This device 
sets up a screen of light by reflecting 
a light beam back and forth many 
times between parallel mirrors before 


ic falls on a photocell. High-speed 
missile models passing through the 
screen anywhere in its 6” x 6” area, 
interrupt the light beam and trigger 
shadowgraph cameras which capture 
missile attitudes and aerodynamic 
flow. By measuring time of flight 
between two screens, missile velocity 
and drag also can be studied. The 
catadioptric technique, which allows 
exposures of 10% seconds, was devel- 
oped by AVCO Research, Wilming- 
ton, Mass. 
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DATA HANDLING 





Detroit’s new letter sorter handles 43.000 pieces per hour. 279 destination bins 
are contained in the giant 78’ x 10’ machine—Burroughs’s answer to the 
World’s biggest data-handling job—the U.S. mail. 


No More “‘Peek and Poke’’ 


The world’s largest letter-sorting 
machine, just installed in the Detroit 
post office, signals an eventual end 
to the old, tedious “peek and poke” 
manual sorting of letters into pigeon 
holes, which has been in use since the 
time of Benjamin Franklin. The new 
giant mailman, designed and built for 
Uncle Sam on a $1,869,000 develop- 
ment contract by Burroughs Corp., can 
sort up to 43,000 letters an hour, in 
sizes from 2-34” x 4” to 6” x 12”. 

Intermixed-size letters are dumped 
into hoppers at operator consoles. 
Vacuum hands present one letter at a 
time to the operator, who reads ad- 
dress, and by depressing piano-like 
keys, codes the conveyor cart into 
which the letter drops. The cart pro- 
ceeds until it passes over the bin with 
matching code, where it drops the 
letter (See photo). Then, after the 
cart completes its cycle, its code is 
“erased” by a decoding device, ready 
for its next round trip. Should the 
operator realize a mistake, he depress- 
es all 10 keys, dumping the cart into 
a conveyor leading back to a resort 
bin. Illegible letters are similarly 
handled 


From one to twelve consoles can 
be connected at any time, adapting 
the sorter to post offices of various 
sizes, or expanding their capacity to 
meet increasing loads. 

Conveyor speed is controlled by 
the supervisor. At 43,200 letters per 
hour, for example, the conveyor speed 
is set to 21 inches per second. An 
alarm on each sorting bin signals the 
supervisor when that bin is nearly 
filled with sorted letters. Automatic 
counters total the number of letters 
sorted by each console, and each letter 
is identified by console so that mis- 
takes can be traced to the operator 
involved. 

Burroughs also is furnishing train- 
ing machines, each with 10 prac- 
tice keyboards. In late 1960, the new 
$23 million Detroit post office will 
have 30 of these giant new letter 
sorters for a gross capacity of almost 
1 million letters per hour! Detroit 
was selected for this trial of the new 
sorter because, handling as it does mail 
for the entire metropolitan area, it 
receives two thirds of the mail for 
the whole state of Michigan, making 
it the 6th largest of US post offices. 
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billions 
of trouble-free 
operations with 


MONITRON 


all-solid-state 


SEQUENTIAL 
SCANNERS 


MONITRON is an electronic scanner which 
monitors from 8 to 256 on-off of go-no-go 
input signals. Scanning rates range from 15 
cps to 1 kc, meeting the bandwidth requife- 
ments of almost any application. 


DECODER 


All solid-state components 
for years of reliable, maintenance-free 
service 


Modular, plug-in design 
for instant replacement and future system 
expansion 


Fully compatible 
with existing telephone, telegraph and 
microwave practice 


@ Available either in integrated systems or 
component modules 


Anywhere you have need for alarm monitoring, 
centralized control, or an automatic alarm- 
and-control closed loop, you'll find that 
Monitron offers performance advantages over 
any other system. 


Monitron is widely used for supervisory con- 
trol in pipeline and railroad applications, for 
microwave alarm systems in unattended sta- 
tions, and for PDM multiplexing systems. Other 
uses include telemetering digital information, 
converting parallel data to serial data, and 
time multiplexing of .s‘owly changing or quasi- 
static signals. Cost is comparable with older- 
style systems; reliability and ease of opera- 
tion are way ahead. 


For more information: 


SPRING ST., REDW 
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Expanding the Frontiers of Space Technology in 


INSTRUMENTATION 


m 

Instrumentation at Lockheed Missiles and Space Division covers a wide range of 
activities from fundamental research to advanced measuring techniques directly 
applicable to operating missile and space projects. 

Some recent examples of Lockheed’s work in this field include: measurements 
of the electrical, mechanical and thermal characteristics of certain semiconductors 
such as titanium dioxide and lead telluride; investigation of means for direct measure- 
ments of structural relaxation in diphenyl metachloride in the frequency range from 
1U to 10,000 cps; laboratory and field tests on new ceramic pyroelectric transducers 
for direct measurement of heat absorption rate; and the investigation of the response 
of dynamic pressure gauges and microphones to transient heating. 

Other current efforts include the design of a low-input-impedance amplifier for 
use with piezoelectric vibration pick-ups; development of a compact, multiple-filter 
circuit for inflight analysis of vibration data; and development of simple hand-held 
devices for preflight field calibration of accelerometers and pressure gauges. 


Engineers and Scientists —Such programs reach far into the future and deal with 
unknown and stimulating environments. It is a rewarding future with a company 
that has an outstanding record of progress and achievement. If you are experienced 
in any of the above areas, or in related work, we invite your inquiry. Please write: 
Research and Development Staff, Dept. B-24, 962 W. El Camino Real, Sunnyvale, 
California. U.S. citizenship or existing Department of Defense clearance required. 


Lockheed / MISSILES AND SPACE DIVISION 


Systems Manager for the Navy POLARIS FBM; the Air Force AGENA Satellite in 
the DISCOVERER Program and the MIDAS and SAMOS Satellites; Air Force X-7; 
and Army KINGFISHER 


SUNNYVALE, PALO ALTO, VAN NUYS, SANTA CRUZ, SANTA MARIA, CALIF. - CAPE CANAVERAL, FLA. - ALAMOGORDO. N.M. + HAWAII 








¢ EDUCATION 


1:100,000 


One teacher to 100,000 stu- 
dents — that’s the ratio predict- 
ed by General David Sarnoff, 
RCA chairman. 

“TV ‘classrooms’ of 100,000 or 
more under one gifted instructor 
will be a matter of course,” said 
Sarnoff. “The day will come 
when there will be a nationwide 
television network devoted ex- 
clusively to education. The basis 
for it already exists in the 43 
non-commercial educational sta- 
tions now in operation.” 


Study Assistance 


Litton Industries’ Electronic 
Equipments Division has estab- 
lished an advanced study pro- 
gram for graduates students. 

The student will be employed 
part time at the division’s in- 
dustrial facilities and will be 
paid at a rate based on his quali- 
fications; for the rest of the 
week, he will be free to pursue 
a company-paid academic pro- 
gram. 

In addition to academic qual- 
ifications, candidates must be 
pursuing a course of study in 
engineering, science or math. 

Prospective candidates should 
contact Joseph Cryden, Litton 
Industries, Electronic Equip- 
ment Div., 336 N. Foothill Rd., 
Beverly Hills, Calif. 


Too Many Scientists? 


Is “Sputnik Fever” robbing us 
of needed engineers? Dean Dale 
R. Corson of Cornell’s College 
of Engineering thinks so. 

“In the fall of 1958,” he points 
out, “freshman engineering en- 
rollments were down 11% on 
the average all over the country. 
This year, the number of appli- 
cations was down again. There 
has been a great deal of talk 
about science in these two years 
and many students who would 
have gone into engineering have 
gone into science instead. 

“I think that much of this talk 
has been misplaced,” said Cor 
son. “The satellite and rocket 
achievements have been engine- 
ering achievements, not science 
achievements.” 





_@ABINETS HOUSE THE 
NERVE CENTER OF A 
MODERN MECHANIZED 
ORACLE 


Research personnel of Bell Telephone Labora- 
tories, New York, get an “insight” into customer 
desires and response to new telephone services 
through “Sibyl,” a computer-like machine ‘and 
laboratory housed in EMCOR Cabinets. “Sibyl” 
simulates a variety of future communication de- 
vices and systems providing objective data on 
telephone users’ response to new service. From 
the data collected, Bell Laboratories’ engineers 
and psychologists hope to predict whether a new 
facility will be useful and attractive from a cus- 
tomer's viewpoint. The use of this unusual labora- 
“ py A tory eliminates the expense of building special 
Condensed Version, test equipment for one-time use. The use of 
an ee EMCOR Modular Enclosures in housing the nerve 
center of the “Sibyl” test facility present a com- 
pact, centralized and inter-connected control 
center. Human engineering features of the modu- 
lar cabinet design bring all equipment within 
easy reach and sight of the operator. 


® 
My > Originators of the Modular Enclosure System 
CEMCORDELGIN METALFORMERS CORP. 
630 CONGDON, DEPT. 1222 @ ELGIN, ILLIONIS 


*Registered Trademark of Elgin Metalformers Corporetion 


Visit Us At Booth 4420-4424 During |.R.E. Show, New York Coliseum 
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PALMER 


MERCURY ACTUATED 


DIAL THERMOMETERS 


in 3 types to suit any 
requirements 


PATENTED 


Full 41/7,” dial face. 
Stem can be placed 
at any angle and 
case can be rotated 
to any readable 
position. 


Rigid Stem Dial Ther- 
mometer tapered bulb, 
interchangeable with 
standard industrial ther- 
mometer separable socket. 
(As illustrated above.) 


Wall Mounted Dial 
Thermometer with 
flexible connecting ar- 
mor, Case adjustable to 
easy reading position, 


Flush Mounted Dial 
Thermometer for pan- 
el mounting with flex- 
ible connecting armor. 


All three types have a full 
4," dial face. 


for accuracy: Mercury actuated . , . Fully Com- 
pensated by Invar Compensaton. Guaranteed 
Accurate 1 scale division. 

for angularity: Can be adjusted to most read- 
able position at any angle desired. 

for readability: Bold Black Numbers...11” of 
scale Reading Dial face can always be placed 
in easiest readable position. 

for interchangeability: Always specify 
"PALMER" Separable sockets as they are inter- 
changeable for Dial or Industrial type Ther- 
mometers. 


PALMER 


THERMOMETERS, INC. 
Norwood Ave., Cincinnati '2. Ohio 
Mfrs. of Industria! Laboratory 


Recording and Dial Thermen 
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A National Bureau of Standards 
data-processing laboratory team, di- 
rected by J. A. Cunningham, has de- 
veloped seven ingenious, transistor- 
ized, special-purpose computer pack- 
ages to perform the logic operations 
required for electronic data-process- 
ing and recording (see photo). These 
“building-blocks,” connected together 
in versatile systems, accept raw data 
from a wide variety of experimental 
apparatus and transpose these data into 
form acceptable for input into high- 
speed electronic computers. 

Project objective: elimination of 
repetitious human effort in data tak- 
ing and hand calculations during ex- 
perimentation. Major applications are 
where data are: 1. large in volume; 
2. extremely fast; 3. extremely slow; 
4. subject to human error, eyestrain 
or tedium; 5. such as to require much 
calculation. 

All seven packages so far developed 
are standardized 4” x 5” plug-in print- 
ed-circuit boards using stock-item 
components, fully transistorized with 
types 2N414, 2N363 or 2N123 tran- 
sistors. 

Photo shows left to right: Ist. OR- 
Inverter, containing four, 4-input in- 
verter circuits. For negative input 
pulses its diodes function as an OR 
gate; for positive inputs, as an AND 
gate. 2nd. Indicator, with circuits for 
driving ten 12 v, 18 ma lamps, or 
electromechanisms within the power 


| Packaged Switches Prepare Data 


capacity of the 2N363_ transistors. 
3rd. Flip-Flop, containing two bi- 
stable circuits and logic gating for 
converting each to several operating 
modes. A normally-open switch can 
connect to either transistor for flip- 
flop reset. Each package can construct 
one bit of double-rank, or two bits of 
serial, shift register. 4th. Power Gate 
Driver supplements output driving 
capabilities of other packages, to drive 
up to 40 other gates. 5th. Gating 
Package containing 8 resistor-diode 
network logic circuits used to supple- 
ment gates in flip-flops or complete 
component requirements of shift re- 
gisters, counters, etc. Can be driven 
by flip-flops, pulse generators, OR 
inverters, or power drivers. 6th. Ana- 
log Switch containing one flip-flop 
capable of switching up to + 10 v 
within 5 mv of input. 7#4. Pulse Gen- 
erator which can deliver “one-shot” 
pulse duration from 20 to 10,000 » 
sec, and generate a new pulse 20 p» 
sec after the first. 

An ingenious tester also has been 
developed for instant checking of 
these packaged switches. The switch 
to be tested is plugged into the tester, 
making contact through its regular 
terminal strip. Tester circuit is 
adapted to the particular switch by 
inserting proper punched card. Then 
tester, simulating operating conditions, 
indicates normal function or location 
of any faulty component. 


NBS developed these electronic modules to convert raw data 
from a variety of experiments into standard computer-input form. 
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MISSILES / SPACE 





Figure 1. Rusty 
but still trusty is 
this Ampex MR- 
100 tape recorder 
after bobbing 
around in seawa- 
ter for nine days 
following its 
flight in a Thor- 
Able nose cone. 


Midget 


Recorder Survives Space Flight 


After a flight through space, nine 
days in the Atlantic ocean and a bath 
of battery acid, a miniature Ampex 
Corporation tape recorder was still 
in perfect working order, and still 
played back its stored message from 
space loud and clear (Figure 1). 

When a missile nose cone reenters 
the atmosphere, it becomes surrounded 
by red hot ionized air which shields 
ic completely from radio communi- 
cations. However, it is just during this 
radio blackout as the missile reenters 
that the most important temperature, 
pressure, stress and acceleration 
phenomena of the entire flight occur 
So, a tiny, lightweight yet amazingly 
rugged tape recorder was designed to 
record this information during reentry 
and rebroadcast it later when radio 
reception is restored. The recorder 
begins to record on receipt of a radio 


command, stopping at the end of its 
four minute cycle. Then it either 
waits for another command or, after 
five seconds, automatically broadcasts 
its recorded data. 

The recorder rides in a_ plastic 
sphere (Figure 2) which is thrown 
free of the nose cone before it hits 
the water. The sphere is strong enough 
to survive the impact, yet light enough 
to float until recovered. 

The 1/4 in. tape, running at 60 
in /sec, can capture from 100 to 100,- 
000 cps on two independent tracks. 
For the 10-microvolt input, transistors 
were required, but potted tubes are 
used elsewhere. The entire assembly 
with 1,400 ft of tape weighs under 
20 Ibs. and can operate through a 

55 to +70°C range. Its success 
represents a great stride forward in 
space technology. 


Figure 2. The 18-inch plastic sphere which carries the 


recorder laid open. 


POLYURETHANE ~__ 
FOAM SPHERE 


SOFAR BOMB— 


JUNCTION BOX 


RADIO TRANSMITTER 
NOT VISIBLE ON THIS PHOTO 


Note dye and shark repellent. 


SALT WATER SWITCH 


CASING OF MR- 
RUGGEDIZED 
RECORDER 


ay 
™ BATTERY PACK 


. CANS OF DYE 
ANDO SHARK REPELLENT 
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EVERY USER OF 


OSCILLOGRAPHS 
Should have this 


FREE PORTFOLIO 


RECORDING 
CHARTS 


tmorerad MA ertes ated by Coren! summery 


Reece hem ot een tee 
end were wmatynars ond tan oe Mart © portant 


é ce ces eevens ame sommes muoe ) 


This portfolio, yours for the asking, 
tells eight ways you’ll benefit by 
standardizing on GC direct-writing 
charts. It holds a sheaf of samples 
to give you the “‘feel’’ of the ultra- 
smooth, specially milled paper on 
which GC Charts are printed. On 
the back is a handy guide for order- 
ing the GC direct-writing charts 
that will meet your needs. 

GC direct-writing charts are made 
from special chart paper that is 
smooth, tough, and dimensionally 
stable. And they are made by spe- 
cialists who use the most modern 
techniques and refinements in chart 
printing. That’s why you can count 
on GC for accuracy, for uniformity, 
and for perfectly even edges. 

For unique convenience, you can 
place a single order for a whole 
year’s supply of GC direct-writing 
charts specifying periodic ship- 
ments to meet your needs. Right 
now, get the complete story. Write: 


TECHNICAL SALES CORPORATION 

A Subsidiary of: 

GRAPHIC CONTROLS CORPORATION 

frm——- Use This Coupon-—-——4 
TECHNICAL SALES CORPORATION I 


189 VAN RENSSELAER ST. 
BUFFALO 10, NEW YORK 


Please send me your new portfolio of infor- 
mation and samples of GC direct-writing 
charts. No charge or obligation, of course. 


Name 
Firm 


Address 


= _State 


<ene cane an Gree Cam ee a ns em aS an ae ame eam we aol 
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This Hagan blast-furnace top-pressure control has upped iron production at 
the Alan Wood Steel Co., Conshohoken, Pa., yet without increasing flue dust 


losses. 


Production Up: 


In several recent installations, a 
new blast-furnace top-pressure con- 
trol system, by Hagan Chemicals & 
Controls Incorporated, has increased 
iron production without increasing 
flue dust losses. 

Increasing the weight of gas per 
cubic foot within the furnace will 
increase iron production by bringing 
more oxygen into contact with the 
burden. The best way to do this is to 
increase the gas pressure; to increase 
gas velocity would result in greater 
loss of burden as flue dust. 

Existing butterfly control 
can be used (See Figure). The 30- 
inch valve gives good regulation, but 
has too small capacity. The 54-inch 
value provides the large capacity to 
handle system gas, and provides system 
bias or “dump” if necessary. This 
system ratios 54-inch valve-motion to 
30-inch valve-motion for stable con- 


valves 


trol. 

Normally, furnace-top - pressure 
fluctuates widely due to movements 
of the charging bell. Such bell motion 
creates large volume changes that 
cause the pressure control to nearly 
close the regulating valves. Then, when 
the bell reseats, the resulting pressure 
surge tightens the furnace burden, 


Losses Down 


causing production and operating dif- 
ficulties. Hagan overcomes this surge 
by using a solenoid-actuated blocking 
valve automatically operated from a 
limit switch driven by bell motion 
Shutting the blocking valve cuts off 
control air flow to or from the valve 
positioners, locking the butterfly valves 
in their existing positions until the 
bell reseats. Remote control of the 
bias or “dump” also is provided by 
this new control system. 


While the surge effect decreases as 
the ‘ratio of blast furnace gas-line 
volume increases in relation to vol- 
ume change caused by bell motion, 
this is a desirable feature to include 
in these systems. 


These top-pressure control systems 
often require operation of existing 
butterfly valves (as in this case). 
Usually, these valves are oversized 
(full-line size ) and provide extremely- 
poor regulating characteristics. For 
this reason, Hagan valve positioners 
were characterized in the field to 
improve valve performance. The valve 
operators provide a high ratio of 
power available to power required to 
obtain high-speed valve operation and 
suitable positioning accuracy 
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First Electronic Measure of Milk 


When they recently converted over 
entirely to “bulk-milk pickup,” 
Thompson's Honor Dairy, Washing- 
ron, D. C., ran into many new difficul- 
ties in accurately measuring the vol- 
ume of the milk they bought. Previous- 
ly, milk had been measured by weight 
as it was dumped from the individual 
farmer's cans into a tank scale. After 
conversion to bulk pickup, Thomp- 
son had no way to use their scales, 
and had to accept milk shipments on 
a volumetric basis, as read from gages 
on the individual farmer's bulk tanks. 
Spot checks showed up to 3-42% err- 
ors in this method. 

The Electronics and Instrumenta- 
tion Division of Baldwin-Lima-Ham- 
ilton engineered for Thompson's the 
first electronic weighing system ever 
to be installed in a dairy. Bonded re- 
sistance-wire strain-gage load cells 
were installed under a 5000-gallon 
receiving tank. 

The small size of these load cells 
neatly solved the problem of small 
space beneath and above the tank — a 
situation by no means peculiar to 
dairies. 

A second problem was getting milk 
weight readings continuously from the 


third-floor receiving tank to the opera- 
tor at the receiving platform one 
block away (See photo). With this 
electronic system, remote readout was 
easy. A third major hurdle was the 
requirement of the District of Colum- 
bia —- +0.05% accuracy when in- 
stalled; + 0.1% sustained accuracy! 
The electronic weighing elimates 
ill inaccuracies in milk measurement 
by volume: flow meter errors where 
foam is measured as milk; liquid-level 
gaging errors where tanks settle out 
of level; and dipstick errors due to 
human inaccuracy of scale reading. 
Farmers, too, afe guaranteed correct 
measure of milk they sell; the new 
system checks up on errors that could 
be made by tank-truck drivers in 
measuring individual farm tanks 
While the $6000 first cost of 
equipping one receiving tank with 
electronic weighing about equals that 
for conventional scales, additional 
tanks can be equipped for only $2500, 
because the single indicator at the 
receiving platform is equipped with 
a switch to read out up to three tanks 
Thus Thompson figures $11,000 for 
three electronic systems vs. $18,000 


for conventional scales 


Clarence Alexander, worker in Thompson’s Honor Dairy, checks B-L-H 
electronic indicator showing weight of milk to +0.1% as it is received from 


bulk pickup truck (left). 
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MINIATURE 


Multi-Purpose 
CONTROL 


Photo ‘2 actual size 


PACKLESS 


“DE MI” 
M2 SERIES 


All models of the standard Dah! “Demi” 
M2 series of three-valve manifolds are 
readily adaptable to clean liquid, gas 
and vapor applications. The size of 
these manifolds makes them especially 
suitable for pilot plant, aircraft and 
marine applications, flow control and 
automation. They are miniature in size, 
yet their patented form for bubble-tight 
shutoff makes them comparable to much 
larger valves in performance 

These manifolds consist of two block 
valves and one bypass valve in place 
of 3 separate valves . they elimi- 
nate two tees, four nipples and eight 
threaded connections. Models of the 
“Demi” M2 series come in a variety of 
barstock materials and may be ordered 
with special features such as: bolted 
bonnets, swaged-in TEFLON seats, toggle 
actuators, etc 





PRESSURE RATING 
Metal Body & Diaphragm 750 psi at 450°F 
Neoprene Diaphragm 100 psi at 180°F 





MAXIMUM Cv 0.4 








CONNECTIONS 1/16”, 1/8”, 
1/4” N.P.T. 








Send for the “DEMI" Catalog D-1 and 
other technical data on Dahl 
pneumatic and hydraulic valves. 


GEORGE 


DAHL 


omen ea, i Aan, oom 


86 TUPELO STREET, 
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BRISTOL, RHODE ISLAND 





THIS IS AN INVITATION TO THOSE WHO ARE INTERESTED IN COMPUTERS. 


Come and sit in this chair. Set up Panellit’s ISI 609 Process Informa- 
tion & Computer System to your type of problem. Compare its 
performance with large scale computers. Question Panellit engineers 
and computer men to your heart’s content. 


Whatever you decide, yours will be an informed decision. 
FOR YOUR PRELIMINARY INFORMATION, HERE ARE SOME DESCRIPTIVE FACTS: 


The ISI 609 is a solid state general purpose computer with internally 
stored program of exceptional versatility which can be directly coupled 
to your process. The machine can be used simultaneously for: 
ON-LINE—Monitoring, Data Processing, Performance Analysis 
and Control. 
OFF-LINE—General Purpose Analysis. Entirely Separate from 
y ON-LINE Operation. 
OFF-LINE analysis using ON-LINE data stored in memory. 
Study your process without interference with daily operation, in 
effect utilizing your entire plant as a full scale research project. 


1S} 609 HAS FEATURES COMMON TO LARGE SCALE COMPUTERS, INCLUDING: 


Comprehensive Order Code—Multi-Programming Capability— 
4096 B-Line Registers. 

Automatic Program Modification and Time Sharing. Separate 
Operator Control Console and Computer Control Console. 
Ferrite core memory of 4096 words with 39 bits each. Two 19 Bit 
Instructions or three 13 Bit data constants per word can be 
directly addressed. 


Fast arithmetic (e.g., 2.8 m.s. square root or multiplication.) 


Stored data constants and operating programs can be changed during 
operation without stopping the computer. Program can be auto- 
matically modified by external occurrences, or as dirécted by operator. 


Background data: ISI 609’s complete process Information System was 
developed by Panellit, Inc., leader in information & control systems. 
Computer section was developed by Elliott Automation, Ltd., leading 
British computer manufacturer. 


FORMATION 


OMPUTER 
CAN DECIDE 


Instant change or readout by operator of 
any process data constants or variables. Exclusive direct, 
plain English and decimal system Operator Control Panel. 








OFF 
LINE 











Automatic ON-LINE, OFF- 
LINE Time Sharing. 


Exclusive Memory Lockout per- 
mits Time Sharing during > Q 
OFF-LINE Operation, with Yes 
Complete Security of the 
ON-LINE Data. 


CONDITIONAL TRANSFER 
READY TO SCAN NEXT POINT NO 


























WRITE FOR ADVANCE TECHNICAL BULLETIN giving additional details. Panellit Offices or 
Representatives in Principal Cities are available to help you. You are invited to 
test ISI 609 at the Skokie plant and to make your own informed decision. 


SYSTEMS, INC. 


formerly Pa..scza Div. of 


7350 North Ridgeway Avenue + Skokie, lilinois 
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The Millstone 
Around 
Our Neck 


EDITORIAL 





If you were asked to name the single most important element to the furcure 
success of instrumentation in our industrial and social society what would you 
say? As you think about the question such items as management, prices, govern- 
ment, standardization, engineering, education, precision, and systems would 
probably pass through your mind as possible answers. With thoughtful pursual 
of the question I am confident most of us would agree that education is the all 
inclusive key to the ultimate success of instrumentation in its broadest sense. 
For the lack of knowledge and understanding, present-day instrumentation is 
confined to a narrow, warped world of its own—distorted and inflated out of 
proportion by the tremendous expansion as the result of military demands for 
instruments. 


Blinded by the desire for security, soft living and dollars, the real problems, 
opportunities and benefits of instrumentation are lost to most of us working in 
this profession. If we only examine some of the most elementary problems, the 
opportunities mushroom in fantastic proportions. In hundreds of years there 
has been virtually no change in the basic communications between people, we 
still have language barriers, printing has been only refined not changed, we have 
no quantitative measure of human behavior, we have only begun to improve 
business communications, and we almost completely ignore the basic principles 
of feedback in our economic system. In the total world society we do not know 
what to measure, much less how to measure. By contrast we have not yet 
mastered the continuous measurement of a relatively simple chemical process. 


At this moment the lack of well informed people at all levels of endeavor is 
like a giant millstone around our neck—impeding our progress over the barriers 
that inevitably lie in the way of progress in measurement, communications, and 
control. For want of engineering philosophers we have no basic thinking and 
reasoning. The want-ads for engineers, technicians, and administrators in the 
field of instrumentation clearly show that demand is growing faster than avail- 
ability. The inability of a graduate engineer to cope with routine problems in 
instrumentation, much less to make an original contribution is dramatic proof 
that something more is needed. 


Our country possesses the world’s greatest concentration of relatively well edu- 
cated masses, money, facilities, and natural resources plus an organized society 
to make great strides in research and education. We must realize our responsi- 
bilities and opportunities. We must fire the imagination of professional people 
to learn more about human behavior and the physical phenomena around us. We 
must learn to unlock the untapped capabilities of the human mind to analyze 
and reason. We must stir the imagination to think in terms of the almost fan- 
tastic. We must respect and not ridicule new ideas. We must rise above the 
average and conventional way of thinking and doing. 


More knowledge is the means to achieve new ideas, concepts and hardware. Let 
us reject our millstone of illiteracy and move forward to a whole new world of 
instrumentation. 


eu 


Editor 
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by G. J. HECHT 

J. A. EDINBORGH and 

V. N. SMITH (ISA Senior Member) 
Shell Development Company 
Emeryville, California 


Figure 1. 
Prototype of 
the new “near- 
infrared” ana- 
lyzer that 
measures 
liquid samples 
directly 
without 
vaporization. 
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Process Analyzer for Liquid Samples 


While most industrial IR ana- 
lyzers can be used on gaseous 
samples only, this unique new 
instrument* analyzes liquids di- 
rectly: it needs no vaporizer with 
its attendant sampling problems. 
Water sensitivities of 1 to 10 ppm 
are possible in aromatics, alco- 
hols, ketones and many other or- 
ganics widely used in chemical 
and petroleum processes. 


MOST INDUSTRIAL _ infrared 
analyzers operate in the wavelength 
range of 2 to 15 microns (nu), and 
analyze samples in the gas phase only. 
*Vorted one of twenty “top rated new prod 
ucts” at the ISA Annna!l Show, September 
1959 (See p. 82, ISAJ 11/59). Made by 
Analytic Systems Company, Pasadena, Cali- 


fornia, under license from Shell Development 
Ce 


This wavelength range is a direct con- 
sequence of early laboratory studies of 
infrared absorption: nearly all mole- 
cular bonds can be excited (and 
hence absorb infrared energy) within 
this range. The absorption usually is 
very strong for liquids and requires 
sample-cell lengths of 0.001 to 0.05 
cm. Such small size is completely im- 
pratical for unserviced, continuously- 
operating plant instruments because 
it is virtually impossible to avoid sam- 
ple-cell plugging. On the other hand, 
in the gas phase, cell lengths can vary 
from one to several hundred centi- 
meters. For this reason, most plant 
analyses are done on gas samples. 
When /iqguids must be analyzed, it us- 
ually is necessary to vaporize them to 
produce a gaseous sample. This fre- 
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Figure 2. Near 
infrared spectra 
of water and iso- 
propyl alcohol 
(IPA). 
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quently causes partial fractionation, 
decomposition or even polymerization. 
In any event, stringent control of 
sample pressure, temperature and flow 
is required, all of which results in a 
very serious sampling problem. 


Near Infrared 


In recent years, the “near-infrared” 
spectrum between the red end of the 
visible and extending into the con- 
ventional infrared—from 0.8 to 2.5 
p—has received attention for its pos- 
sibilities in resolving molecular struc- 
ture ambiguities and for quick chem- 
ical laboratory analysis. Near-infrared 
absorption generally is due to over- 
tones or harmonics of the fundament- 
al absorption mechanisms found in the 
conventional infrared region, and con- 
sequently is considerably weaker. For 
liquid analysis, required cell lengths 
of about 1 to 10 cm are typical. 

Most absorption bands observed in 
the near infrared involve stretching 
of a bond between hydrogen and an- 
other molecule or molecular group, 
X-H, and are particularly strong for 
C-H, N-H, and O-H. Also many ab- 
sorption bands appear which are 
combinations of the X-H and an 
overtone of some other molecular 
vibration. The way these bands and 
overtones combine sometimes removes 
uncertainties in molecular structure 
assignments or permits an analysis 





in the near infrared which is impract- 
ical in the conventional region. 

Kaye! has listed the regions of 
absorption for a number of mole- 
cular types in a comprehensive re- 
view of near-infrared spectroscopy, 
and at least one laboratory* makes 
available sets of near-infrared spectra 
of common compounds. 


Advantages of Near-Infrared 
Analysis 


In addition to the important 
advantage of analyzing liquids di- 
rectly, the near-infrared analyzer gen- 
erally is simpler, less expensive and 
more rugged than its infrared count- 
erpart. Window materials can be fabri- 
cated of quartz, sapphire or glass 
instead of weak, brittle, or hygro- 
scopic inorganic crystals, and the in- 
frared source can be an ordinary 
glass lamp. For plant work, the 
outstanding advantage is that inter- 
ference filters for wavelength selection 
are commercially available throughout 
this spectral region, which eliminates 
need for a delicate, expensive mono- 
chromator and its attendant service 
and adjustment problems, or gas fil- 
ter-cells which suffer from slow leaks. 
A few instruments designed for 
specialized gas-phase analysis, opera- 
ting in the near infrared and using 
interference filters, already have been 
reported. Finally, the lead sulfide 
detector can be used; since its output 
is several orders of magnitude greater 
than conventional thermocouple or 
bolometer detectors, this 
duces the amplifier gain required. 


much re- 


Water Analysis 


To establish the usefulness of a 
near-infrared process-stream analyzer, 
we selected for trial the determina- 
tion of water concentration in finish- 
ed solvents such as alcohols or ketones. 
In these solvents, water generally is 
held to a few tenths percent by weight 
although it occasionally rises to 0.5 or 
1.0%. Otherwise, solvents are suffi- 
ciently pure chemically as to be con- 
sidered a simple binary mixture. All 
simple alcohols exhibit very similar 
near-infrared spectra to that of water 
and isopropyl alcohol (IPA) (Figure 
2). The maximum ratio of absorptivi- 
ty of water to absorptivity of IPA oc- 


‘Superior numbers refer to similarly numbered 
references at the end of this article. 
*Beckman Instruments, Inc., 
fornia 
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Figure 3. Trans- 
mission curves 
for two interfer- 
ence filters at 
reference and 
measuring wave- 
lengths. 
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curs at a wavelength of 1.93 y. Con- 
sequently, this wavelength yields the 
highest sensitivity to water. Note that 
this ratio is numerically very high 
(greater than 60). A survey through 
the available near-infrared spectra 
reveals that such high values occur 
for a very large class of compounds. 
In fact, the absorption by water at 
1.93 » (a combination of an OH 
stretching frequency and the H-OH 
bending frequency) is almost unique 
in its strength and lack of inter- 
ference from other compounds. Thus, 
a near-infrared analyzer is an essentially 
universal instrument for the analysis 
of water in organic liquids 

A “window” (region of almost com- 
plete transparency ) for both water and 
IPA exists at 1.05 » and another at 
about 1.31 
are observed for most organic mater- 
ials. Thus, in a double-beam instru- 
ment, either wavelength is useful as 
a reference wavelength which is rela- 
tively insensitive to water concentra- 


uw. These windows also 


tion. For water and IPA, when the 
finite bandpass of the filters are con- 
sidered, the optimum choice of wave- 
lengths is 1.95 and 1.30 p» for the 
measuring and reference wavelengths 
respectively (Figure 3). The bandpass 
(full width at half maximum trans- 


mitted intensity) is less than 5% 


for each filter and more than ade- 
quate for this type of analysis 


The Method 


In the double-beam design used 
(Figure 4), the infrared energy from 
a small rungsten-filament lamp pass- 
es alternately through each of the in- 
terference mounted in the 
wheel, turning at 3600 rpm, then 
through the sample cell and into the 
PbS detector #1. The resulting a-c 
detector output is amplified by A, 
and has the pulsed character shown in 
the inset. A second PbS detector +2, 
responds to radiation chopped by an 
on-off chopper mounted on the same 
shaft. The amplified signal 


filters 


motor 


Figure 4. Schematic diagram of near-IR analyzer. 
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Figure 5. Optics unit (bell removed). A, lamp house (con- 
tains IR source); B, sample inlet; C, filterwheel (one 
interference filter just visible); D, sample cell compart- 
ment; E, lead sulfide detector; F, on-off chopper (for 
switching information); G, switch lead-sulfide detector 
(#2); H, coaxial sample heater; J, sample heat exchanger. 


drives a double-pole relay to positions 
corresponding at any instant to the 
filter actually in the sample beam. 
Potentials V; and V2, proportional to 
sample transmission at wavelength A, 
and As, are separated and stored in 
the storage elements, and their ratio 
displayed on a modified self-balancing 
recorder. For stability and error reduct- 
ion, the reference signal is held at a 
relatively constant value by an auto- 
matic gain-control circuit (dotted 
box) which adjusts the potential ap- 
plied to the measuring PbS detector. 

This double-beam method employs 
only one optical path: consequently, 
effects of dirt on the cell windows 
tend to cancel out in the first approxi- 
mation, unlike the conventional de- 
sign using two optical paths. Storing 
the signal values and recording the 
ratio yield all advantages of a con- 
ventional double-beam design in which 
an electrical or optical null is obtained 
without the complications of addition- 
al servomechanisms other than the re- 
corder itself. 

Two aluminum bell-housings con- 
tain the optics and electronics ( Fig- 
ures 1 and 5). A test circuit enables 
all important operations to be moni- 
tored without removing the bells. The 
constant-voltage supply for the source 
lamp is in the rectangular explosion- 
proof box (Figure 1). Equipment 
shown grouped around the test cir- 
cuit are sample-handling devices used 
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to reduce pressure, filter and strain 
the sample, and regulate flow. 

The entire electronics consists of 
only three vacuum tubes (Figure 6). 
In the actual instrument, there is an 
additional double-triode located in the 


optics unit and connected as a pair 
of cathode followers. This allows the 
optics unit to be used at a remote 
sampling point and to be connected 
to the electronics unit through cables 
of arbitrary length without impairing 
performance. 


Results 


Note (Figure 7) that the electrical 
ratio changes by about 50 to 100% 
over the range shown. At this rela- 
tively-low sensitivity there is no ob- 
servable noise on the records. These 
calibration curves were obtained by 
introducing incremental amounts of 
water into a  continuously-flowing 
sample in a closed system. Tares of the 
various concentration steps were taken 
and analyzed by the Karl Fischer 
reagent method (estimated precision 
+0.025% weight). Despite this re- 
latively-high error at low water-con- 
centrations (less than 0.1%w), the 
experimental points fall on a smooth 
curve. 


Hydrogen Bonding 
initial 
mixtures at a 


experiments with 
reference 


During 
H.O-IPA 


wavelength of 1.65 yw rather than 
1.30 », we found the analyzer reading 
unstable over long periods of time 
unless the sample temperature were 
accurately regulated. The effect was 
more than ten times greater than 
could be explained by thermal ex- 
pansion of the sample alone. Hydrogen 
bonding, well known for its tempera- 
ture sensitivity, was suspected. By re- 
cording the entire near-infrared spec- 
tra of H,O-IPA mixtures in a Cary 
Model 14 laboratory spectrophotomet- 
er equipped with a specially made con- 
trolled-temperature sample cell, we 
found that hydrogen bonding effects 
were occurring throughout the wave- 
length range 1.40 to 1.85 ». Hydrogen 
bonding results when a _ hydrogen 
atom, bonded to a highly electro-neg- 
ative atom or group like OH, forms 
a weak attraction or bond with 
another electro-negative atom. Since 
this second bond is very weak, it is 
easily influenced by temperature and 
affects the absorption produced by 
the first bond. At the present refer- 
ence wavelength of 1.30 », a change 
in sample temperature of 1°C corre- 
sponds to an apparent change in water 
concentration of about 0.002%. 


High Sensitivity Operation 


The recorder circuit is sufficiently 
sensitive to permit a ratio change of 
a few percent to correspond to full- 
scale deflection. Thus, very small 
changes in water concentrations can 
be detected. Continuously-flowing 
samples of low water-concentration 
are difficult to handle in the labora- 
tory. So, we installed a small, fixed, 
sample cell in a closed system con- 
tinuously purged with dried nitrogen 
and equipped with a micro-burette 
with which accurately measured quan- 
tities of water can be added to sam- 
ples previously dried to the end point 
of Linde 4A molecular sieve. With 
this apparatus, we could extend the 
calibration so that 0.1% water re- 
presented full-scale deflection of the 
recorder (Figure 8). At these lower 
water-concentrations, the calibration 
is linear to within the experimental 
error. During calibration runs, the 
electrical sensitivity corresponded to 
3% ratio change for full-scale deflect- 
ion and the noise averaged less than 
0.03% (one recorder division). Con- 
sequently, basic analytical sensitivity 
is about 0.001% water, or 10 parts 
per million for water in alcohols. 





Predicting Performance 


It is possible to calculate the ex- 
pected sensitivity of the analyzer for 
various applications using spectral data 
and some simplifying assumptions. 
When the Lambert-Beer absorption 
law holds, the ratio response for bin- 
ary mixtures is 


R=k 


where: 


k is a constant determined by the 
electrical and geometrical para- 
meters 


is the sample-cell length 


is the concentration of the de- 
sired component 


is the concentration of the back- 
ground component 


is the absorptivity of the desired 
component 


is the absorptivity of the back- 
ground component and the primes 
indicate the value of the absorp- 
tion coefficient at the reference 
wavelength, unprimed a's are the 
values at the measuring wave- 


length 


Generally for a reference “window’, 
and a@o>>adp»’, and for 
= 1—(C,, so that 


a, > >a 
binary mixtures Cy 


Figure 7. Response of near-IR ana- 


WWW 


Figure 6. Simplified electronic circuit. 


R=Ke?}"©,'a:~ aa) + de! 


This implies that absorption at the 
reference wavelength is _ essentially 
negligible or that the ratio response 
is mathematically identical to the 
transmission response for a single beam 
analyzer. Then sensitivity is obtained 
by taking the partial derivative of 
(2) with respect to C or 

dl 
T 


Thus the percent ratio response to a 


- a2) aC (3) 


—-L (ay 


given change in concentration dC is 
directly 
length L. 


proportional to the cell 
L cannot be increased in- 


definitely however, because large L 
means large absorption and small sig- 
nals. The analyzer will operate satis- 
factorily if the total transmission is 
not less than 5%, i.e., if 


0.05 


or since C,; (a;—a,)< <Q, 
0.05 = ea: (4) 


Thus (4) can be solved for the maxi- 
mum approximate value of L and this 
value then used in (3) to determine 
the minimum concentration dC which 
can be detected for an electrical sen- 


Figure 8. Response to water at high electri- 


lyzer in the 0 to 1.0% of water range cal sensitivity (in ethanol and secondary 


in several 


ketones and alcohols. 


butyl alcohol; 1 cm sample path length). 
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TABLE I. CALCULATED 
SENSITIVITY 





Sensitivity to 
Cell Length Water 
(cm) parts per 
Max = 10 cm million 
alcohols 0.75 — 1.8 
ktones 0.65 — 0.4 


lLydrocarbons 10.6 —1.8 
aromatics 2.6 —43 


Analysis: 
HO in 





glycerol 0.7 
ethylene glycol | 0.7 
Acrolein 


2.1 
cs,—CCl, 10 











TABLE Il. CALCULATED 
SENSITIVITY 


Measuring | Cell 
Wavelength Length Sensitivity 
u (cm) __(ppm) 





Analysis 


alcohols 

in acids ’ 1.40 10 
olefins in 

hydro- 
__ carbons , d 10 
alcohols in 

ketones 10 
aromatics in 

paraffins ° 10 











a -, The usable electrical sen- 
sitivity is less than 0.03%; but, for 
the purpose of predicting perform- 
ance, the more conservative value of 
0.05% is used. This analysis ignores 
the finite band pass of the inter- 
ference filters and the spectral charac- 
ter of the incident radiation, but is 
sufficiently accurate in estimating ex- 
pected performance. Table I gives re- 
sults of calculations for water analy- 
sis in some common chemical species. 


sitivity 


The calculated result for alcohols 
agrees reasonably well with the ex- 
perimentally-observed sensitivity of 
10 ppm when we recall that a good 
many approximations were made in 
the analysis. The entry for CCl, and 
CS» is included only to indicate the 
ultimate sensitivity of the present in- 
strument for solvents which are es- 
sentially transparent at the measuring 
wavelength, as these compounds are. 
The estimate shown for them repre- 
sents only an upper bound — reali- 
zable might be even 


higher. 


sensitivities 


Other Analyses 


It is interesting to apply the same 
procedure for other compounds. Ta- 
ble II shows results for cases for which 
spectral data are available. In all 
cases, the absorption is relatively 
weak and sensitivity is limited only 
by space available for long sample 


cells. 
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Conclusions 


Table I shows that the near-IR 
analyzer is well suited for measuring 
water in a wide variety of petroleum 
and chemical industry organics. Sen- 
sitivities from 10 to 100 ppm can be 
realized and, in the most favorable 
cases, a sensitivity of less than 1 ppm 
can be attained. 

The principal limit to electrical 
sensitivity is the noise produced by 
the PbS detector. Cooling the detect- 
or increases the signal-to-noise ratio. 
This permits use of longer sample 
cells resulting in increased instru- 
ment response to small concentration 
changes. The same result is achieved 
more simply by increasing the source 
intensity. For plant work, the entire 
optics section is controlled to an ele- 
vated temperature (~50°C). This 
sacrifices the higher sensitivity avail- 
able at lower temperatures in order 
to maintain the operation independent 
of large ambient-temperature changes. 

The effects of hydrogen bonding are 
important in liquid samples and can 
impose stringent sample temperature 
control requirements. For many or- 
ganic compounds, suitable reference 
wavelengths exist which are essenti- 
ally free of this effect. For each new 
application, complete spectral data 
taken at several temperatures permit 
an optimum choice of filter wave- 
lengths to minimize sample tempera- 
ture dependence due to hydrogen 
bonding. 

An additional limit to instrument 
performance is imposed by the spec- 
tral instability of the PbS detector. If 
the relative response of the detector 
to the two wavelengths used in an 
analysis shifts with time, the recorder 
output also will shift. This effect can 
be as much as ten or more times 
greater than the average percent noise 
in the system, but can be reduced 
considerably by good detector environ- 
ment control. 


Extension to Longer 
or Shorter Wavelengths 


Since the PbS detector has a usable 
response extending through the visible 
and into the ultraviolet, the analyzer 
is useful in these spectral regions when 
provided with suitable sample cell 
lengths and quartz windows. In the 
UV, radiation from incandescent fila- 
ments falls off rapidly, so a stable hy- 


drogen discharge lamp is a more de- 
sirable source. 

The long wavelength response limit 
can be increased by substituting one 
of a family of other photoconductive 
detectors such as indium antimonide 
which responds out to about 7 up. 
However, a preamplifier is required 
since these detectors are about 100 
times less sensitive. For operation 
beyond 2.5 pw, the glass optics also 
would have to be replaced with quartz 
or sapphire. 

In the visible region, the present 
instrument should make an excellent 
colorimeter. Many colorimeters mea- 
sure sample optical density and corre- 
late it to color by an empirical rela- 
tion. Since this analyzer records the 
ratio of transmitted intensities at two 
wavelengths, the ratio might correlate 
better with relative color appearance 
to the eye, e.g., the relative blue to 
reddish color expected in a good lubri- 
cating oil. 


Multiple Component Analysis 


A final exciting aspect of this 
analyzer is use of pulse height to 
obtain signal information. More inter- 
ference filters can be added in the 
chopper wheel so that pulses of sev- 
eral wavelengths are sequentially pro- 
duced. By correspondingly increasing 
the number of switch positions and 
storage capacitors, potentials would 
be developed proportional to the 
transmission at several wavelengths. 
For N filters, N-1 unknown sample 
components could be analyzed, the 
remaining filter acting as a reference 
for all the rest. In instruments using 
beam-balancing techniques, introduc- 
tion of three or more beams becomes 
impractically complicated; in the 
pulse height technique, it is a natural 
extension of the method. If various 
sample components seriously inter- 
fere with each other, a computer 
could solve the resulting matrix. Such 
a computer need not be complex; in 
the ideal case (diagonal matrix) it 
wouldn't be needed at all. 
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Figure 1. System Operations 
Room at the Connecticut Valley 
Power Exchange. Automatic dis- 
patch controls are in left and 
right consoles of system operator’s 
desk. Panelboard mounts Bendix- 
Friez indicating weather instru- 
ments (right wing), Minneapolis- 
Honeywell wide-strip recorders 
(center), and General Electric 
meters indicating major line 
flows (left wing not shown). Note 
communications turret in center 
of operator’s desk, and the one- 
line diagram of 115- and 69-kv 
transmission system on _ panel 
(right). Special lighting gives 250 
foot candles over desk areas. 





Dispatch Instrumentation 
Saves $35,000 Annually for CVPE 


by H. H. MOCHON, JR. 


Systems Operations Engineer 


Connecticut Valley Power Exchange 


Hartford, Connecticut 


In mid-1957, a new “System 
Operating Center” went into use 
at the Connecticut Valley Power 
Exchange that, through ingenious 
use of electronic instrumentation. 
has saved an estimated $35,000 
annually in fuel alone. Job of 
these advanced controls is to dis- 
patch electric generation and 
power interchange with neighbor- 
ing utilities, on a maximum-econ- 
omy basis. 


THE CONNECTICUT VALLEY 
Power Exchange (CVPE) is a volun- 
tary, unincorporated association of 
non-affiliated operating companies 
formed in 1925, including the Hart- 
ford Electric Light Company, New 
England Power Company and Western 
Massachusetts Electric Company. In 
1955, two exchange members, Hart- 
ford Electric Light and Western Mas- 
sachusetts Electric, initiated studies of 
their dispatching organizations which 
resulted in the delegation of authority 


Figure 2. Generation and trans- 
mission system dispatched by 
CVPE. 


and responsibility for dispatch of gen- 
eration and transmission facilities to 
CVPE. The new system operating cen- 
ter houses the increased staff and en- 


ables the exchange to perform these 
new functions. 

CVPE covers 2,300 square miles of 
Connecticut and Massachusetts ( Fig- 
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MASTER AREA AND 
DISPATCHING EQUIPMENT 


ure 2), serves 300,000 customers, and 
experienced a 638,300 kw peak de- 
mand in 1959. Major steam genera- 
ting stations are South Meadow (235,- 
000 kw) and Middletown (188,000 
kw) of Hartford Electric, and West 
Springfield (210,000 kw) of Western 
Massachusetts Electric. The latter 
company has two major hydro gen- 
eration stations: Cabot (51,000 kw) 
and Cobble Mr. (35,000 kw). There 
are nine major interconnections with 
neighboring companies; four with 
New England Power and five with 
Connecticut Light and Power. 

To accomplish his job effectively, 
the system operator must have com- 
munication facilities, telemetering and 
instrumentation, and some means of 


generation control to maintain inter- 
change schedules with neighbors. 


Communications 


The three forms of communications 
are Bell System land line, powerline 
carrier telephone, and space radio. 
All three are available at the more- 
important locations. Medium-impor- 
tant locations have two forms, and 
the less-important locations have one 
form with mobile radio back-up. All 
three forms of communication termi- 
nate in a single switchboard and are 
answered on a single handset at the 
system operator's desk. All remote 
terminals have tone equipment which 
eliminates monitoring of any circuit 
by the system operator. 


Telemetering and 
Instrumentation 
Two types of telemetering are in 
use 
1. General Electric type TB torque- 
balance telemeter transmitter at 
the remote terminal is connected 
to CVPE by telephone pairs leased 
from Bell. This method circulates 
a d-c milliampere signal propor- 
tional to the quantity measured 
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Readout is by wide-strip record- 
ers or 8” circular indicators. 

The second method is GE Type 
TF frequency telemeter, using a 
variable frequency to transmit in- 
telligence and the transmission 
system as a Carrier to connect the 
remote terminal to CVPE. 

Generally, the first method is used 
from the closer stations and the sec- 
ond method from the more remote 
locations. Presently, there are 10 tor- 
que-balance and 4 frequency-type in 
stallations. 

Recorded quantities include all in- 
terconnections with neighboring com- 
panies, major sources of generation, 
system load and frequency, area re- 
quirement, and light intensity. These 
quantities are recorded on 20 elect- 
ronic wide-strips. Eight-inch circular 
meters indicate flows on important 
transmission lines, and 8” circular 
meters provide weather information 
such as wind direction and velocity, 
temperature, and barometric pressure 


(Figure 1). 


System Generation Control 

telemeters and 
instruments inform the 
system operator of the status of major 
locations on his system. He must 


Communications, 
constantly 


adjust generation within his area to 
system load changes to maintain de- 
sired interchange with neighboring 
companies to maintain interconnection 
frequency. And he must make these 
generation changes so as to realize 
maximum operating economy. A GE 
Automatic Dispatching System helps 
with this job. At present, seven gen- 
erating units at Middletown, South 
Meadow and West Springfield, hav- 
ing a capability of 420,000 kw, are 
under control. Before year's end, an- 
other Middletown Station unit (116,- 
000 kw) will be under control. All 
controlled generation will be steam. 
With the added unit at Middletown, 


Figure 3. Automatic Dispatch- 
ing System in block diagram 
form. 


65% of all CVPE generation will be 
under control, resulting in fully auto- 
matic operation about 95% of the 
time. 

The installation is unique in that 
the generation of two independent 
companies is under one central con- 
trol. We expect that the Mt. Tom 
generating station of a third com- 
pany, Holyoke Water Power, will also 
come under CVPE master area con- 
trol in 1960. 

The control system was designed to: 
Adjust generation within the con- 
trol area for load changes in the 
area sO as tO maintain intercon- 
nection frequency and the desired 
net interchange with neighboring 
companies. 

Accomplish the above economi- 
cally. 


Master Area and 
Dispatching Equipment 


The master area and dispatching 
controls are mounted in the system 
operator's desk at CVPE. Electronic 
equipment associated with the con- 
trols is housed in swing rack cabinets 
in the basement. All telemetered in- 
terconnection power flows with neigh- 
bors are added algebraically to give 
net interchange. This metered quanti- 
ty then is compared with the desired 
net interchange schedule which is 
set on a dial in the master area con- 
trols by the system operator. The dif- 
ference is a d-c millivoltage which be- 
comes part of the error signal. Sys- 
tem frequency is compared with a 
frequency standard, accurate to one 
second per day. Converted to d-c milli- 
volts, this difference forms the other 
portion of the error signal. The com- 
bined net interchange and frequency 
error-signals give the area require- 
ment signal. This signal is metered on 
a wide-strip recorder and simultane- 
ously provides the input or error sig- 
nal to the automatic dispatching sys- 
tem. (Figure 3). 

Modes of Control. The area require- 
ment signal is the input to two bal- 
ancing amplifiers whose outputs act- 
uate the proportional and reset servo- 
motors. Controls allow from 50 to 
90° of any area requirement to be 
corrected by proportional or fast-reg- 
ulating Normally, we cor- 
rect 75% of any area requirement by 


action. 
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Figure 4. These “before and after” recordings show how much automatic 


dispatching 


improved performance. 


Without-control 


error-signal 


ranged 


from —10 to +16 mw; with-control error-signal rarely exceeds 5 mw. 


proportional action. Reset action cor- 
rects any remaining requirement. 

Proportional action is limited to a 
maximum of 16 2/3% of the capabi- 
lity under control. The action is fast 
and results in immediate response 
from units under control. The amount 
of reset loop corrective action is not 
limited; it continues to function until 
area requirement is reduced to zero. 
Maximum per-minute rate of correc- 
tion is 5% of controlled generation. 

The proportional and reset motors 
are geared to a selsyn where the error 
signal is converted to degrees phase- 
shift from system frequency, which 
is used as a reference. Using system 
frequency as a reference eliminates 
need for a second telemeter circuit to 
provide individual station references. 
The degrees phase-shift from system 
frequency is proportional to the level 
of controlled generation. The shift is 
measured and metered on a dial calib- 
rated in mills per kwhr located in 
the master area controls. 

From master area equipment the 
error signal, in degrees phase shift, 
goes to the dispatching equipment. 
Here, additional phase shift can be 
added or subtracted manually to com- 
pensate for transmission line losses. 
The 60-cycle signal then is fed to 
frequency dividers, one for each sta- 
tion, where it is reduced to a 15-cycle 
signal for transmission to the stations. 


Station and Machine Equipment 


When received at the station, this 
15-cycle signal is multiplied to re-es- 
tablish the 60-cycle signal. The fre- 
quency-multiplier output acting on a 


selsyn follower circuit produces the 
degrees phase shift proportional to 
area requirement. Again this shift is 
indicated on a dial calibrated in in- 
cremental mills per kwhr. Simultane- 
ously, the error signal is sent to two 
loops, “regulating” and “economic.” 
Regulating Loop. This control action 
starts with a chain of five selsyns 
geared to the selsyn follower. These 
selsyns move at angular-displacement 
rates of 100%, 75%, 50%, 25% and 
10% of that of the servomotor. The 
selected selsyn determines the amount 
and rate at which any unit will con- 
tribute to regulating action. The 100% 
selsyn follows the master-area selsyn 
calling for the unit to contribute, if 
area requirement demands, a 16 2/3% 
of its capability at once. Further cor- 
rective action on the unit takes place 
at the reset rate of 5% of machine 
capability per minute The 50% sel- 
syn halves the amount and rate of 
both proportional and reset contri- 
bution. Normal operation is in the 
50% _ selsyns. 

The output of the selected selysn 
is fed to a phase-sensitive thyratron 
amplifier which, in turn, drives the 
governor motor. For comparison pur- 
poses, feedback from the governor 
motor is derived from a selsyn geared 
to the governor motor. Inherent in the 
design of the regulating loop is the 
premise that 30 reyolutions of the 
governor selsyn will take the unit from 
no load to full load. If this condition 
is met, each unit contributes its fair 
share to system regulation. 

Economic Loop. This loop receives 
its phase-shift error-signal from the 


100% selsyn which is used simultane- 
ously in the regulating loop. The eco- 
nomic loop changes generation at the 
per minute rate of 3% of machine 
capability. The phase shift is conver- 
ted to a d-c signal proportional to the 
level of controlled generation. This 
signal then becomes the input to a 
data-storing device called a “function 
generator.” In it is stored the incre- 
mental heat-rate curve for the unit. 
Its output is proportional to mw out- 
put for that unit. The difference be- 
tween function generator output and a 
metered mw output feedback signal 
from the generator is the error sig- 
nal for the economic loop. This dif- 
ference signal acts on the thyratron 
amplifier, in a direction to bring the 
machine to its economic output. The 
thyratron, as in the regulating loop, 
initiates Zovernor-motor action. 


Results 

Since startup in September 1957, 
this control system has held tie-line 
schedules closely and economically 
(Figure 4). When it becomes econo- 
mically feasible, automatic penalty- 
factor equipment can be _ installed 
easily. A point of entry for this equip- 
ment is provided. 

Our early estimates show annual 
fuel savings of $30,000 to $35,000. 
Part of these savings is realized be- 
cause of our ability to maintain better 
net interchange schedules. The re- 
maining savings we attribute to eco- 
nomic-loop action. 

This system and the other tools for 
system Operation we use at CVPE 
bring the age of full automation a 
little bit closer. 
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Instrument Education Experiments: No. 1 & No. 2 





Demonstrating 


Analogous Mechanical 


and Electrical Response 


by PETER L. BALISE (ISA Senior Member) 
Associate Professor, Mech. Engineering 
University of Washington, Seattle. 


EXPERIMENT +1: MASS- 
DAMPER-SPRING SYSTEM 


The easiest dynamic system for be- 
ginning students to visualize, at least 
in mechanical engineering, is a mass 
with one degree of freedom in trans- 
lation. Such a system usually is pre- 
sented theoretically rather than by 
actual example, largely because ideal 
viscous damping is difficult to achieve. 
However, a very simple device using 
fluid damping can be arranged to 
show the effect of the system para- 
meters (Figure 1). 








Figure 1. 
Mass-damper- 
spring 
dynamic- 
system 
demonstration 
apparatus 
(mechanical) 
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It consists of a mass suspended from 
a soft coil spring, with a plunger in 
water serving as a dashpot. A lever at 
the top provides a repeatable step in- 
put. The mass is varied by sliding a 
small and/or large cylinder over the 
dashpot rod and clamping with a set- 
screw. An essentially zero-mass, or 
first-order, system is provided by us- 
ing the dashpot rod alone. Damping 
is varied by changing the effective 
area of a plunger that consists of two 
disks from which portions have been 
removed as shown. By rotating the 
disks relative to each other, one can 
allow the water to flow through large 
openings or only through the small 
clearance space between the disks and 
the sides of the cylinder. Since two 
parameters can be varied, it might not 
be considered necessary to change the 
third. But different springs could be 
provided; or more elegantly, a canti- 
lever spring with adjustable clamping 
point could be substituted. To simplify 
construction, part details are listed be- 
low. 


Required Equipment: IEE +1 
Base: 1” x 3” x 8” wood block 


” 


Cylinder: 25-ml graduate (about 34 
diameter, 6” high). 


Column: %” diameter, 22” 


metal rod. 


long, 


”, 


Bracket: %4” x 34” x 5” metal, with 
wing set screw and lever arranged as 
shown. 


3/0 


Lever: 44” x 34” x 4”, bent to give 
1%” motion at top of spring. 
Spring: 0.02” diameter steel wire, 
38” coil diameter, 35 coils (spring 
constant = %” per pound). 
Dashpot rod: ¥g” diameter brass, 6” 
long, threaded at lower end, with 
small hole at upper end. 


Dashpot: 1/16” thick brass disks, cut 
as shown to clear graduate by about 
1/64”. 

Weights: 1” diameter brass or stee!, 
” and 2” long, with wing se 
screws as shown. 

Since the top of a graduate is re- 
duced in diameter when its lip is 
formed, it should be reformed or cut 
off so that disks with very little clear- 
ance can be inserted. A brass nut is 
soldered to the top of the upper disk 
the disks are held in desired position 
by hand tightening of another nut 
(not soldered) below the lower disk. 
A wood block with U-shaped slot is 
fastened to the base to hold the grad- 
uate firmly, and a plug with lubricated 
hole in which the rod slides might be 
provided to reduce transverse motion. 
The bracket is adjustable to accomo- 
date the equilibrium positions of the 
different masses. Considerable varia- 
tion is of course possible, as long as 
the system will conveniently show 
both underdamping and overdamping, 
as well as significant effects on fre- 
quency. The details of one suitable ap- 
paratus have been given here so it can 


be built easily. 











With this issue, the ISA Journal begins a new 
series “Instrument Education Experiments,” an 
additional ISA service for instrumentation educa- 
tion. Many teachers have developed, after consid- 
erable research, successful laboratory exercises 
and demonstrations. So that everyone can draw on 
such work, to save duplication of effort and to 
gain new ideas, the Journal will publish monthly 
articles specifically describing laboratory experi- 
ments useful in teaching instrumentation and con- 
trol. 


How You Can Help 


You are invited to contribute papers, which 
should be written from the viewpoint of the 
school and industry educator, rather than from 
the students’s view. Equipment details should be 
emphasized, enabling the reader to repeat the 
work. He may be assumed to understand ordinary 
theory, so equations and the results of an experi- 
ment need not be shown, although it should be 
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made clear how well the theory is demonstrated. 
Articles should be limited to two Journal pages: 
1000 to 1200 words, plus illustrations. 

Manuscripts (three copies) should be sent to 
Professor Balise at the University of Washington. 
He will be glad to answer any questions. 

In commenting on the idea of publishing exper!- 
ments, several educators have pointed out the 
need for simple, inexpensive demonstrations. 
These are desirable for illustrating basic principles 
to beginning students, as well as for low cost. The 
instructor easily forgets that principles which are 
second nature to him might be mysterious to new 
students, so that a simple illustration can be very 
worthwhile. Therefore, it seems appropriate that 
this series start with a description of a pair of 
very elementary experiments. We hope not only 
that readers will find the practical details useful, 
but that these articles will inspire other educators 
to describe effective experiments for demonstrat- 
ing basic as well as advanced subjects. 








Procedure 


The uses of the device will be evi- 
dent to the instructor, and the pro- 
cedures need be only outlined here. 
The static deflection with each mass 
is measured, to compare the calculated 
and observed natural frequencies in 
air. The oscillations with each mass 
in both air and water are timed by 
an ordinary watch with sweep second 
hand, to show the reduction in fre- 
quency with increased damping as 
well as with increased mass. The dash- 
pot is adjusted for critical damping 
with the small mass, and the same ad- 
justment will clearly display under- 
damping with the large mass. If two 
large masses are used, the initial delay 
f the characteristic second-order S- 
curve can be noted. It is very effective 
to compare minimum and maximum 
damping in water, with no masses at- 
tached. The apparently instantaneous 
response with small damping, com- 
pared to the damped response, clearly 
shows the nature of a first-order sys- 
rem, and leads logically to a under- 
standing of high-order systems com- 
posed of cascaded first-order elements. 

The demonstration also can be used 
in dynamics or differential equations 
courses to illustrate system behavior 
in connection with instrument or 
process response. Many refinements 
are possible, such as recording the be- 
havior with spark-writing or a strain 
gage; but at the introductory level, 
there seems to be considerable advan- 
tage in demonstrations which do not 
overwhelm the student by equipment 
complexity. 


EXPERIMENT +2: INDUCT- 6300 ohms. The instructor should 


ANCE-RESISTANCE- 
CAPITANCE SYSTEM 


The simplest electrical arrangement 
for illustrating system response is the 
series RLC circuit. Whereas the me- 
chanical problem is the deviation from 
ideal damping, the electrical problem 
is undesired impedances, particularly 
resistance. However, a satisfactory cir- 
cuit can be obtained from good quality 
components, such as those listed be- 
low. 


Required Equipment: IEE +2 


10-henry decade inductor (General 
Radio Type No. 940-D) 
100,000-ohm potentiometer (Helipot 
Model T-10) 
1.0-microfarad decade capacitor (Cor- 
nell-Dublier Model CDB-5) 
A very-high inductance (two United 
Transformer Type S-24 transformers, 
each with about 400 henries induct- 
ance and about 600 ohms resistance) 
The circuit (Figure 2) is most ap- 
plicable to step inputs. To facilitate 
repeated operation, a switch is ar- 
ranged to show the same transient be- 
havior on both charging and discharg- 
ing the condenser. 


Procedure 

The condenser voltage is displayed 
on a d-c oscilloscope or oscillograph. 
Students can calculate the critical re- 
sistance for 10 henries and 1.0 micro- 
farad, and then observe that critical 
damping occurs close to the calculated 
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check the behavior at lesser values of 
inductance and capacitance before- 
hand, as other time constants of the 
recording system could cause devia- 
tions from ideal behavior. After the 
system with the decade inductor has 
been observed, it is very effective to 
substitute the large inductor, which 
will markedly decrease the natural fre- 
quency. 


These two experiments emphasize 
clear and simple illustrations for intro- 
ducing students to system response. 
For quantitative analysis of a mechan- 
ical system, a much more elaborate 
apparatus using nearly ideal damping, 
and capable of recording the responses 
to step, ramp, and sinusoidal inputs, 
is being constructed. For study of first- 
to third-order processes with and with- 
out dead time, under the various 
modes of control, an analog computer 
circuit has been developed. Such ex- 
amples of useful teaching research 
will be described in future ISAJ In- 
strument Educational Experiments. 


Figure 2. Inductance-resistance- 
capacitance dynamic system dem- 
onstration apparatus (electrical). 
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Figure 1. LACT method 
#1: “dump-tank” system. 


LACT Unattended for 30 Days 


by LOUIS E. KUNTZ 
Control Systems Engineer 
Phillips Petroleum Company 

Bartlesville, Oklahoma 


An integrated instrument pack- 
age unit—BS&W monitor, inte- 
grator, gravity transducer and 
temperature transducer—recently 
has been designed especially for 
oilfield lease automatic custody 
transfer—“LACT.” It reads out all 
data for 30 days, unattended, cut- 
ting labor costs, eliminating hu- 
man error and sample storage, 
and preventing losses caused by 
manual custody transfer. 
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Dump Tank LACT System 


IN A TYPICAL dump-tank sys- 
tem (Figure 1), one of the two LACT 
methods widely used in our oilfields, 
production oil is directed from a con- 
ventional dehydrator into a_ surge 
tank where final gas separation oc- 
curs and oil is accumulated until a 
normal high-level L2 initiates the 
transfer cycle. Transfer of oil from 
surge tank to meter tank continues 
until the oil overflows the upper weir, 
causing upper-level control L4 to 
stop the transfer pump. Drain of oil 
back to the surge tank causes L2 to 
open dump valve V4 which begins 
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delivery to pipeline. The pipeline 
pump, controlled by L6, takes suction 
from the sump under the meter tank. 
Meter tank oil level drops until LS 
closes the dump valve and restarts the 
transfer pump. 

A continuously-running 
pump circulates a small stream of 
fluid from the surge tank bottom 
through a capacitance cell. A_ basic 
sediment and water (BS&W) moni- 
tor measures the percent contamina- 
tion and controls the system in a 
“go”, “no-go” fashion. Contamination 
above a preset value stops the trans- 
fer pump and starts the circulation 
pump. The circulation pump draws 
oil from the surge-tank bottom and 
circulates it through the treater to re- 
move contaminant. 

Normally, the flow of oil sold 
through the meter tank continues at 
a rate exceeding the production rate. 
Thus, surge-tank oil level gradually is 
lowered to actuate Ll, stopping the 
transfer cycle, which does not re- 
start until the surge-tank high-level 
L2 again is reached. 


monitor 


Figure 2. LACT method #2; “pos- 
itive-displacement meter” system. 











“Lease custody transfer” means the series of opera- 
tions occurring when an oilfield producer sells the oil 
accumulated in his wellsite tanks to a pipeline com- 
pany. Before oil can be “run to pipeline,” its gross 
volume, basic sediment and water content (BS&W), 
American Petroleum Institute (API) gravity, and 
temperature must be measured and recorded. 


In manual custody transfer, the “pumper” (pro- 
ducer’s representative) about once a day directs oil 
from the wells into empty tanks to “weather.” Sedi- 
ment, water and heavier hydrocarbons settle to the 
bottom, below the pipeline connection; light hydro- 
carbons vent to atmosphere. 


Then periodically, the “gager” (pipeline company’s 
man) calls. The two men lower a gage line to the 
bottom of each tank to be sold and read its oil level 
to the nearest 1/8 in. They take a small oil sample 
by lowering a “thief” to mid-tank level, and measure 
sample temperature and gravity by thermometer 
and hydrometer. 


THE LEASE CUSTODY TRANSFER PROBLEM 





After heating to 120° F, part of this sample is 
centrifuged for 3 to 5 minutes at 1750 rpm. The vol- 
ume percent of BS&W, visible at the bottom of the 
glass centrifuge tube, is noted. Most pipelines will 
accept no more than 1% sediment and 0.3% water. 
If a tank contains more BS&W than this, the gager 
refuses it, and the pumper must add chemicals and 
recirculate the oil through the “treater,” to clean it up. 


Acceptable oil is pumped into the pipeline. Later, 
the gager must return to the empty tanks, make a 
“bottom gage,” and close and seal each “run valve.” 
All readings made by the pumper and gager are 
written on the “run ticket,” which is in effect an 
endorsed check for the oil bought and sold. 


Obviously (and here’s where instrumentation comes 
in), such manual custody transfer is inaccurate and 
time consuming. Two basic methods of lease auto- 
matic custody transfer — “LACT” — widely accepted 
throughout the oilfield industry, are described in 
this article and illustrated with a typical example. 





mentation, the meter-tank tempera- 


Under conventional LACT instru- 


days in the field, and then make 
centrifuge and gravity tests that ac- 


An Improved BS&W Monitor 





BS&W monitors currently in use 


ture and static head are recorded. 
The static head record shows the 
number of meter-tank filling and 
dumping operations. The average tem- 
perature of all dumps is used to com- 
pute the volume, corrected to 60°F. 


Positive Displacement Meter 
LACT System 


A second widely used LACT method 
is shown in Figure 2. The PD meter, 
installed so that fluid passes through 
it at a constant pressure and ate, 
measures and indicates temperature 
and corrected volume. Special pre- 
cautions eliminate gas from the oil 
which would cause erroneous mea- 
surement. Two or more meters have 


curately measure its original charac- 
teristics. To eliminate the sampler, in- 
struments were needed which mea- 
sure and read out average BS&W and 
average gravity over any period of 
time. Manual attention should be re- 
quired only for periodic checking, and 
to write the monthly “run ticket.” 
Where the BS&W monitor is used 
only to police the production as de- 
scribed above, accuracy and stability 
requirements are not so strict. How- 
ever, an instrument meeting critical 
specifications enables not only the 
policing of the fluid and the preven- 
ting of over-contamination, but also 
the obtaining by continuous analysis 
of the average BS&W content for 


are capacitance-measuring devices. 
One instrument developed and field 
tested particularly for high-accuracy 
BS&W monitoring has been used suc- 
cessfully by the author’. Calibrated 0 
to 2% BS&W full scale, it will mea- 
sure contamination to +0.02%, with 
a resolution of +0.01%, and will fail- 
safe in the event of tube failure or 
measuring-circuit malfunction. It is 
particularly adapted to oilfield ser- 
vice, with built-in test means where- 
by non-technical people can check 
calibration and sensitivity, and can 
make electronic realignments that 
might be required on vacuum-tube re- 
placement. 


Superior numbers refer to similarly numbered 


run ticket purposes. 


references at the end of this paper 


been used to avoid mis-measurement 
when meter factors vary due to wear, 
contamination, friction, etc. 
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Where the automatic sampler has 
replaced the manual “tank 
manual attention still is required to 
determine gravity and BS&W content 
of the stored sample. And where the 
temperature recorder has replaced the 
manual thermometer, human attention 
still is required to interpret charts and 
compute the average temperature. It POWER 35 KC 
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Figure 3. BS&W monitoring 
by capacitance measuring. 
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Capacitance Circuit. In 
the circuit used (Figure 3), a fixed- 
frequency Wien bridge oscillator 
drives a precision impedance bridge. 
One bridge arm includes the sample- 
Bridge configuration 
is such that unbalance signals re- 
sulting from resistance or capacitance 
are about 90° out of phase with 
each other. The unbalance signal is 
amplified and phase shifted so that 


Measuring 


cell capacitor. 


capacitance signals arrive in phase 
or 180° out of phase with a refer- 
ence signal derived from the driv- 
Thus, the resistance 


ing oscillator. 
out of phase with 


signal is about 90 
the reference signal. Being relatively 
insensitive to the resistive signal, 
the phase detector does not detect 
changes in the leakage characteristics 
of the sample cell and its fluid, and 
so produces no output signal. The 
resultant output signal is proportional 
only to the magnitude and direction 
of the dielectric constant change in 
the liquid stream. 

The phase-detector output is moni- 
tored by a meter relay with an ad- 
justable upper and lower limit con- 
tact, and associated power Circuits to 
perform the control functions. 


Temperature Compensation. An oil- 
filled capacitor makes the necessary 
compensation for the dielectric-con- 
stant temperature coefficient. This re- 
ference cell has the same active capaci- 
tance as the sample cell and is filled 
with dry crude oil representative of 
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that to be transferred. Variations in 
fluid dielectric constant caused by 
temperature, will cause equal imped- 
ance changes. So, no unbalance sig- 
ne! will result. An alternate tempera- 

re compensation (dashed lines in 
rigure 3), uses a probe-mounted ther- 
mistor immersed in the sample stream 
and electrically connected to the phase 


detector. 


Sample Cell. Concentric cylinder 
electrodes are the most practical for 
measuring fluid dielectric constants. 
Where the fluid contains no cop 
taminants that adhere to the cell ele- 
ments, a simple spool mounted directly 
in the line is sufficient. However, 
where paraffin, wax or sludge tend to 
build up on the measuring elements, 
a tee configuration can be used, which 
allows the center electrode to be re- 
moved for cleaning without disturbing 
the piping. Plastic coating or chrom- 
ium plating of the cell elements helps 
to prevent this build up. High-velo- 
city turbulent flow through the cell 
also helps keep it clean. A good lo- 
cation is in a vertical run near the 
pump discharge. Undersizing the cell 
so that it restricts the line slightly, 
will also increase velocity. See that 
there are no restrictions (pressure 
drops) ahead of the cell that might 
cause gas to break out of solution. 


Automatic Averaging of BS&W 


The piping arrangement (Figure 
4) allows the monitor continuously to 


Figure 4. How the capacitance cell 


is located for BS&W averager. 


sample a side stream from the surge 
tank, and also to sample the total 
transferred stream when the meter 
tank is being filled. Obviously, the 
same arrangement can be used in a 
PD meter system. 

The integral of monitor reading 
(with respect to flow through the 
sample cell) while the meter tank is 
filling gives the volume of BS&W 
transfer. However, since the transfer 
rate is essentially constant, the integ- 
ral of the monitor reading with res- 
pect to time gives the percent volume 
of BS&W transferred. Instantaneous 
monitor reading summation over a 
period of time T, to Ts, divided by 
time T, — T, in the appropriate units, 
gives average percent BS&W trans- 
ferred during the period, regardless 
of the absolute flow-rate, so long as 
it is constant. 

An “averager” has been developed* 
which receives the monitor d-c voltage 
output and converts it to a pulse rate 
in the following manner: The d-c 
voltage from the monitor is connected 
to a saturable-core reactor through a 
transistorized switching circuit. De 
in the winding causes positive core 
saturation at which instant the polarity 
of the coil input is reversed by action 
of the transistors. Then, the core is 
driven to negative saturation and the 
switching occurs again. Saturation and 
switching rate are directly proportional 
to the magnitude of d-c voltage from 
the BS&W monitor. Each switching 
operation pulses the averager output 
relay. 

Pulse-rate variation is linear from 
0 to 100 pulses per minute, corres- 
ponding to the monitor output for 0 
to 1% BS&W. While the transfer 
pump runs, the BS&W pulses are 
accumulated on an electrical impulse 
counter, and time is registered in 
hundredths of minutes on a digital 
clock. At any instant, the average per- 
cent BS&W transferred since the re- 
gisters were set to zero is the quotient 
of the BS&W resister divided by the 
time register. The averager consists 
of static components, except for the 
mercury- 


pulsing relay which is a 
wetted type. 

The important advantages of this 
automatic system are the increased 





accuracy of analyzing the stream, 
elimination of sample storage, and 
elimination of human errors in sam- 
ple and data handling. Monitor and 
averager overall accuracy is +0.02% 
BS&W. The centrifuged composite 
sample cannot be read with such ac- 
curacy. In the manual method, small 
errors in obtaining the crude sample 
from the transfer line, and from the 
sample-storage container, are magni- 
fied in direct proportion to the vol- 
ume of oil transferred. Usually, the 
50-cc sample represents at least 500 
barrels of oil, and in some cases as 
much as 10,000. However, when the 
automatic monitor is used, every drop 
of fluid is analyzed for BS&W con- 
tent during the exact time of transfer: 
there is no draw off of a side stream, 
or intermediate storage for later 
analysis. 


Gravity and Temperature 
Considerations 


The automatic monitor has made 
the sampler and centrifuge obsolete 
for BS&W accounting, by providing 
continuous stream analysis whose aver- 
age value can be accumulated over 
any period of time. 

In gravity and BS&W measurement, 
instrumentation payout in labor sav- 
ings alone is considerable; but the 
product savings can be even more 
significant. Storing a composite sam- 
ple and obtaining an API gravity 
reading from a conventional hydro- 
meter inevitably causes loss of some 
light ends, resulting in a lowered grav- 
ity reading which is applied to the 
total volume transferred during the 
‘run.” For accounting purposes, grav- 
ity measurements should be made in 
the meter tank, at existing tank pres- 
sure and temperature, immediately 
before release to pipeline. 

Temperature measurement and re- 
cording has not been a problem, parti- 
cularly in PD meters with built-in 
temperature compensation. However, 
in dump-tank systems where large vol- 
umes of oil are transferred through 
relatively-small meter tanks, there is 
much manual effort (with attendant 
possibilities for error) required to 
average the analog record of tempera- 
ture peaks. In some cases, the gager 
took longer to compute the net oil 
from the analog charts for a day's run 
than he formerly took to gage the 
tanks. Liquid-filled thermometer sys- 
tems, with their long lengths of tub- 


ing were difficult to keep calibrated; 
inexperienced operators damaged them 
in making adjustments. And, as meter- 
tank size decreased in relation to 
transfer rate, response time of these 
filled thermometers became 
too great: thermometers 


system 
electronic 


are required. 


Expanded Use 
of Averager and Monitor 


With both quality and economy in 
mind, gravity and temperature sen- 
sing instruments have been developed 
that can be time shared with the 
averager and/or BS&W monitor, by 
using a simple programer. Two grav- 
ity transducers have been field tested 
successfully. Three hydrometer types 
are in use. One pipeline company has 
accepted and two are using the com- 
plete data-handling system subject to 
60-day test. The temperature trans- 
ducer has been in field service for 
run-ticket use at the above three lo- 
cations and one other. A brief de- 
scription follows: 


Gravity/Differential-Pressure Trans- 
ducer. This device* computes the API 
gravity of the fluid by measuring the 


hydrostatic head developed in the 


metering tank. A conventional dif- 
ferential-pressure transducer converts 
pressure into an electrical signal. 
From this signal, the computor cal- 
culates the corresponding value for 
gravity in degrees API. The instru- 
ment operates at differential pressures 
between 57 and 75 inches of water. 
Its ultimate accuracy is better than 
0.1 degree API. The computer is all 
“solid-state,” and contains no vacuum 
tubes or moving parts. 

The gravity computer output is 
connected to the averager for one 
minute each time the meter tank is 
filled to the weir level. This causes 
zero to 100 pulses per minute output 
for a gravity range of 35 to 45° API: 
each pluse represents 0.1°. The total 
pulses registered during a _ period, 
divided by the number of tanks dump- 
ed during the same period, gives the 
average change in gravity in tenths 
of degrees. This must be added to 35 
to obtain the absolute value of aver- 
age API gravity. 


Gravity/Capacitance Transducer. The 
output of the gravity-to-capacitance 
transducer (Figure 5) is sensed by the 
BS&W monitor measuring circuit. The 
complete unit is installed in the meter- 
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Figure 5. This transducer converts 
gravity to capacitance. 


tank dome, enclosed in a sheet metal 
housing which protects it from con- 
densate and supports it a few inches 
below the weir level when the tank is 
empty. When the tank fills, the capa- 
citor unit is supported by the main 
float which floats freely on the oil 
surface. The hydrometer float, in- 
dependent of the main float, is de- 
signed so that a 10-degree gravity 
change causes it to move up and down 
approximately two inches with res- 
pect to the main float. A Telflon cup 
attached to the upper end of the 
hydrometer float moves in and out 
between the stainless-steel concentric 
cylinders which comprise the capa- 
citor. Capacitance changes caused by 
cup movement between the cylinders 
is measured by the same capacitance 
instrument that measures BS&W. A 
linear relation exists between oil gra- 
vity and capacitance change. 

Gravity readout takes only one min- 
ute during the time the meter tank 
is filled to weir level. The gravity 
cell is substituted automatically for 
the BS&W cell during this interval, 
and readout is done about as previous- 
ly described. However, pulse rate is 
inversely proportional to API gravity, 
because the hydrometer float is buoy- 
ed mostly by the lower API gravity 


fluid. 


Temperature-to-Electric Transducer. 
The temperature transducer? consists 
of a power supply, magnetic ampli- 
fier, and scale-factor unit on a com- 
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mon chassis. It senses 
changes in the meter tank with a 
platinum-wire resistance-bulb housed 
in a stainless-steel well. Its output 
normally is 0 to 1 milliamphere in 
1500 ohms — linear with tempera- 


ture. Zero and span are adjustable. 


temperature 


Temperature transducer output 
is connected automatically to the aver- 
ager when the meter tank is filled to 
the weir level, just before gravity 
readout. The 0 to 100 pulses per 
minute averager output is directly pro- 
portional to 20 to 120°F. Each pulse 
accumulated during the one minute 
gating time represents 1°F above the 
base value of 20°F. Average tempera- 
ture over a given period will be the 
total pulses divided by the number of 
tank dumps, and this quotient added 
ro 20°F. Average temperature is used 
to correct the volume to 60°F, and 
also is correcting the average “observ- 
ed” gravity to gravity at 60°F. 


Data-Readout Programer. The pro- 
gramer (Figure 6) controls the read- 
out sequence in step with the filling 
and dumping of the meter tank. When 
the transfer pump is running, the 
digital timer is energized, the moni- 
tor output is connected to the aver- 
ager input, and its output pulses are 
accumulated on the BS&W counter. 
When the transfer pump stops, a one- 
revolution master-timer in the pro- 
gramer is energized to start the tem- 
perature and gravity readout cycle, 
which must be completed before the 
tank is allowed to run to pipeline. 
The master timer switches the aver- 
ager input from the monitor to the 
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temperature transducer. One pulse is 
registered on the dump counter, and 
the averager output is connected, 
through a one-minute gating switch, to 
the temperature counter. On com- 
pletion of readout, the averager in- 
put is switched from the temperature 
transducer to the gravity transducer, 
and the averager output is switched 
through the gating timer to the gravity 
counter. When this readout is com- 
pleted, the master timer releases the 
measured oi! to pipeline. Then the 
gravity transducer and gravity counter 
are disconnected from the averager, 
so the monitor and BS&W counter 
can be connected in when the transfer 
pump restarts. This cycle is repeated 
for each meter-tank dump and fill. 


In a PD meter system, the BS&W 
monitor capacitance cell and averager 
would be applied much as in the 
dump-tank system. The gravity and 
temperature measurements would be 
made in the surge tank at the time the 
“normal-high” level was reached. The 
average “observed” gravity at the 
average “observed” temperature would 
be converted to gravity at 60°F when 
the run ticket is made. Because fluid 
height in the surge tank is never 
static, the hydrometer-type gravity- 
transducer would be used. 


More Improvements to Come 


This new system of average value 
readout is not the ultimate — there 
will be many improvements. But for 
the present, this new system offers 
big payout per investment dollar. 
LACT instrumentation is relatively 


Figure 6. Complete LACT 
data readout system. 


new; managers have been alarmed by 
the high cost of even the minimum 
instrumentation compared to the 
total cost of an LACT unit — and 
they should be! This equipment has 
served only police duty, while con- 
ventional methods of gravity and 
BS&W measurerient have been man- 
ually applied for accounting purposes. 


While there are commercially avail- 
able instruments that will make the 
measurements and read out the data 
required for LACT, these off-the-shelf 
items cost nearly twice as much as 
the integrated package of instruments 
designed especially for the job. Note 
that this integrated instrumentation 
“package” costs only about $1500 more 
than the sampler, BS&W monitor, and 
temperature and pressure recorder now 
considered adequate for police duty 
in LACT. This difference would be 
paid out in a very short time: through 
labor savings by 30-day unattended 
operation; by product savings through 
elimination of sample storage; and by 
the prevention of losses from manual 
techniques in determining BS&W 
and API gravity. 
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G E Schedules 


Maintenance with Peg Boards 


by W. E. BLOSS 
(Senior Member ISA) 
Supervisor, Engineering 
Instrumentation Laboratory 
General Electric Company 


St. Petersburg, Florida 


When their fast-expanding in- 
strumentation program created 
critical problems in controlling 
calibration and preventive-main- 
tenance due dates at their Pinel- 
las Peninsula plant, General 
Electric sought a better method. 
Their simple, inexpensive and 
really practical solution — peg- 
board visual control — is easily 
adaptable to any maintenance 
department, large or small. And 
it pictures for you, at a glance, 
what's to be done today and ev- 
ery day in the future, plus a his- 
tory of all past work on every 
instrument. 


FACED WITH THE PROBLEM of 
correctly scheduling maintenance for 
ever larger quantities of instruments 
spread over many plant areas, we in- 
vestigated several available means of 
cuntrol. Assuming that a visual meth- 
od would be most efficient in con- 


Figure 1. Instrumentation Lab- 
oratory secretary Shirley Levin 
posting peg-board schedules. She 
checks test-position data in card 
index (left) before moving the 
due-date peg. GE uses 9 such 
boards to control calibration and 
preventative maintenance in 31 
plant areas. Vertical “today line” 
(white tape, right center) shows 
current date: everything to its 
right is future work load, to the 
left — past history. 


trolling our three-shift operation, we 
bought several peg-boards and estab- 
lished trial plant areas. 


Peg Boards 


To better understand the operation 
of peg boards, let's first look at their 
physical construction. Boards are built 
of laminated pressboard with extruded 
aluminum frames (Figure 1). They 
come in various sizes; the standard 
board will accommodate one hundred 
items. They usually are hung on a wall, 
as a picture, at a convenient height. 
The functional parts of the board 
can be described best by breaking 
them down into five parts. 

1. Pocket Panel. The card index 
section is a removable panel which 
contains a visible index of one hun- 


February 1960, Vol 


MAINTENANCE LOG NO. 57 





dred card pockets, numbered from | to 
100 from top to bottom. Panels are 
available to accommodate 8” x 5” or 
11” x 8” cards. 


2. Heading Strip. A strip of heavy 
paper approximately one inch wide is 
pegged across the top of the peg sect- 
ion of the board. These “heading 
strips” are aligned to correspond ex- 
actly with the peg holes. They may be 
used to show a time span of hours, 
days, weeks, months, etc. 


3. Peg Section. The main portion of 
the board is like a large punch board. 
For each item that is shown in the in- 
dex panel, there are two rows of peg 
holes extending horizontally across 
the board. In each row there are two 
hundred peg holes. 


T, ee: 2 
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i. Tape Peg. For each of the one hun- 
dred indexed items, there is a number- 
ed peg which is attached to a hidden 
spring built into the board which 
allows the “tape peg” to be completely 
retracted. This movable tape peg is 
placed so that, when it is extended, it 
can be inserted in the lower of the two 
horizontal rows of peg holes provided 
for each item. 


5. Today Line. One vertical cord of 
contrasting color (Figure 1) is placed 


over the current date on the heading 


% 


strip and is moved one space to the 
right each day. 


Plant Areas and Test Positions 


For easy recognition by all opera- 
tions at this plant, we laid out our 
plant floor plan into areas. They are 
identified by numbers starting with 
Area 1. An area may be a room, group 
of rooms, or an open factory space. 
Its limitations can be determined by 
walls or steel columns. Regardless of 
any changes within the confines of 


AREAS 


16 (MANUF.) 

















tegatede 


Figure 2. Forms for card index 
carry full data on each instru- 
ment and are color coded—white 
for general test positions, yellow 
for pyrometers and salmon for 
special items like shock and vi- 
bration tables. 


the area, its original boundaries still 
remain. 


As a control function, we identify 
all of our permanently established test 
set-ups as a “test position.” A test 
position can be one item or a group 
of items, and can be either commercial 
equipment or laboratory-built equip- 
ment. They are identified by a test 
position number and all associated 
paper work concerning these test posi- 
tions carry this number. 


How Peg Board Is Used 


We have designed an 8” x 5” card 
which fits into the pocket panel. The 
Position Number, MN Number* and 
Area Number are printed across the 
bottom of the card so as to be visible 
when the card is in its pocket (Figure 
2). In addition to the above informa- 
tion, these cards also contain the name 
of the test position and a list of 
all the components that comprise the 
test position. 


We are using the 31-day heading 
strip, and the pegs, inscribed with 
the months, that are supplied with 
the boards. The days on the strip 
are lined up with the rows of vertical 
holes on the board (Figure 3). By 
using the pegs inscribed with the 
months, we have a perpetual calendar 
and our board will give us a composite 


*MN Number is the designation assigned to 
the Pinellas Peninsula Plant by the contract- 
ing agency for its property control. The num 
bers run consecutively and are assigned by 
personnel from General Electric's Accounting 
Department 


Figure 3. Close up of peg-board 
set up for instrument scheduling. 
(Made by Wassell, Inc., Westport, 
Conn.) 








Figure 4. This report to the fore- 
man of each plant area tells him 
the status of the instruments af- 
ter they are serviced, and whether 
or not any changes were made to 
his equipment. 


ENGINEERING INSTRUMENTATION LABORATORY 
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VERIFIED 


picture of our calibrations and/or 
verifications for a six-month period. 


The tape peg is used to indicate 
the date that each test position is next 
due for calibration and/or verification. 
Green pegs indicate calibration, yellow 
pegs verification, and tan pegs calibra- 
tion and verification (both performed 
the same day). Dark red pegs indicate 
the last time a test position was 
repaired, bright red pegs indicate 
that a test position is shut down. This 

shut-down” peg usually is followed by 

a light blue peg on which is pencilled 
the reason for the shut-down. If this 
particular position has priority over 
other work, we may have a red peg 
with the word “urgent” inscribed on 
it and placed next to the tape peg. 
These pegs are placed in the vertical 
row of holes that corresponds to the 
day that the work was performed. 


The “today line” is advanced each 
day to correspond with the current 
calendar date. All tape pegs which 
fall under the today line on any one 
day indicate at a glance which test 
positions are due for calibration and/ 
or verification that day. 


Calibration and Verification 


So that you can understand the 
difference between a calibration and a 
verification of a test position, I will 
define our interpretation of these two 
operations. 


|. A Calibration — is performed on 
the individual pieces of test items that 
comprise a test position. These usually 
are held to the manufacturer's specifi- 
cations of these items or, in the case 
of laboratory-built equipment and 
special calibrations on commercial 
equipment, they are held to a set of 
test specifications for these items. 

















2. A Verification — is the over-all 
calibration, including the various jigs, 
etc., that comprise a test position as 
a complete functional unit. This 1s 
done by using so-called “black boxes” 
which simulate the actual items to be 
tested by this position. 


Test positions usually are calibrated 
and verified on the same date. How- 
ever, some test positions might be veri- 
fied several times to one calibration. 
This would be in the case where a test 
position might comprise only a bridge 
which is calibrated once every three 
months or once every six months. It 
all depends on the accuracies desired 
of the positions or the functions they 
were designed to do. 


Peg-Beards Pay Off 
This peg-board control system is 


ideal for an instrumentation main- 
tenance operation. At a glance, you 
have a picture of your future work 
load for any given day, and a history 
of past calibrations, verifications and 
repairs to amy test position. In an 
operation where there is more than 
one shift, it enables the supervisor of 
each shift to analyze the present con- 
dition of all test positions in mini- 
mum time. 


In our application of these boards, 
we support their operation with a 
published schedule of each Area. A 
copy of this schedule is sent to each 
foreman in the various areas serviced 
This informs him exactly when his 
equipment is scheduled for calibra- 
tion and/or verification. 


A special calibration and/or veri- 
fication report is submitted to the 
supervisor of the instrumentation 
laboratory from which these boards 
are posted (Figure 4). The report is 
filled in by the person performing the 
work. It is made out in duplicate and 
a copy is left with the foreman of the 
particular area being serviced. He is 
thus notified that his area has been 
completed and whether or not any 
changes were made to his equipment. 


Our standards laboratory also is 
using these boards to control the 
calibration dates of equipment sent 
to the National Bureau of Standards 
for certification. They use the larger 
boards with 11” x 8” card pocket- 
panels. Instead of having a specially 
designed card, they insert in the pocket 
panels the certificate of calibration as 
received from the National Bureau of 
Standards. Also, their boards are set 
up to indicate a year instead of six 
months. 
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More and more missilemen want to know 


Figure 1. Transistorized strain- 
gage signal amplifier (Statham 
CA9-3), for in-flight 0 to 5 vde 
telemetering, mounted in a “Dis- 
coverer” missile airframe (Photo, 
courtesy Lockheed Aircraft Corp., 
Sunnyvale, Calif.) 


How to Use Strain Gages 
for Missile Data Acquisition 


by JERRY MEYER (Member of ISA) 
Sales Engineer, Northwest Region 
Statham Instruments, Inc. 
Los Angeles, California 


The severe environments met 
in missile instrumentation 
prompts the engineer to ask: 
“What new advances enable me 
to use strain gage transducers 
more effectively in my missile 
instrumentation systems?” This 
question is answered in this ar- 
ticle from a system standpoint, 
for transducers cannot be di- 
vorced from the system with 
which they perform. System 
hardware, transducer capability, 
and finally, new advances in 
techniques are discussed as they 
concern strain gage transducer 
application. 


Transducer Design 


The first strain-gage-bridge pres- 
sure transducers (SGBT) which were 
marketed were primarily laboratory 
devices. They were relatively large in 
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size and susceptible to static and vib- 
ratory accelerations. Later when SG- 
BT's were miniaturized, their response 
to static and vibratory accelerations 
was reduced to 1% of full scale per 
100 g's. The operating temperature 
range was increased to cover the tem- 
perature interval from —320 to 
+600°F. Temperature compensation 
allowed the thermal zero shift error 
to remain within 1% of full scale 
output per 100°F. The thermal co- 
efficient of sensitivity was held to 
the same tolerance. Designs are con- 
templated with upper limits of +700 
and +-1000°F. 


Rocket engine environment requires 
even more rugged designs. A new 
miniature oil-damped gage has success- 
fully been tested to a vibration level 
of 50 g’s, higher levels of vibratory 
accelerations were not applied due to 
limitations imposed by electrodynamic 
shakers. It is estimated that the gage 
would suffer no permanent damage at 
100 g’s vibration and 200 g’s shock. 
Added advantages of oil damping are 
that it flattens the frequency response 
and thermally isolates the sensing dia- 
phragm from the pressure medium. 


Amplification 


Historically, the low output of 
SGBT’s prevented their widespread 
acceptance in airborne missile instru- 
mentation. Reliable amplifiers of suf- 
ficiently small size and weight were 
not available commercially. Initially, 
a-c (carrier) amplifiers were develop- 
ed because d-c amplification drift pro- 
blems could not be solved. One of the 
limitations of the carrier system was 
the need to balance out wiring re- 
actance, along with the residual re- 
sistive unbalance of the transducer. 

The resistance controlled oscillator 
(RCO) incorporated the strain-gage 
resistatice bridge into its internal cir- 
cuit. This prevented commutation. Al- 
though early designs were not too 
reliable, today’s RCO’s perform quite 
well. 

A major ballistic missile manufact- 
urer has designed, and is using, a high- 
frequency, transistorized d-c instru- 
ment amplifier connected to the out- 
put of a low level commutator to 
amplify the transducer signal to 3/4 
volt. This signal level is sufficient to 
modulate a transistorized subcarrier 
oscillator. The drift of the amplifier 





must be corrected by transmitting 
zero and full scale information once 
during each frame of the commutator, 
thus enabling the ground de-commuta- 
tor to compensate for the drift. Ad- 
mittedly, by ground-equipment stand- 
ards, it is mot precision amplifier. 
However, not too long ago, this 
achievement would have been consid- 
ered impossible. By time-sharing, this 
amplifier can take advantage of the 
weight and volume economies of 
SGBT’s. Such d-c instrument ampli- 
fiers with even better drift charac- 
reristics should be commercially avail- 
able in the near future. 

A transistorized strain-gage signal 
amplifier is now commercially avail- 
able which will operate a 5 volt d-c 
(input) subcarrier oscillator. It weighs 
6 ounces and occupies less than 8.5 
cubic inches. The combined error due 
ro nonlinearity and hysteresis is less 
than +0.5% of full-scale output. Its 
frequency response is flat within 
=5% (referenced to d-c) from 0 to 
2000 cps. It contains a square-wave 
power supply to energize the SGBT. 
When the amplifier is used with spe- 
cial low capacitance wire, no reactive 
balance controls are required. 


Excitation 


D-c excitation for SGBT’s has never 
been much of a problem. New solid- 
state power supplies are available in 
which satisfactory regulation is ob- 
tained by using Zener diodes, or other 
standard techniques. A-c excitation has 
been more difficult due to the pro- 
blems associated with sign-wave re- 
gulation, wave-form distortion, fre- 
quency stability, etc. 

The transistorized strain-gage sig- 
nal amplifier previously mentioned 
excites the transducer by means of a 
square wave. There is no requirement 
for an a-c bus common to all trans- 
ducers since each amplifier has its 
own SGBT power supply. With square 
waves, regulation is easily accomplish- 
ed with Zener diodes. 


Commutation 


Successful, reliable low-level com- 
mutation has been an elusive goal. A-c 
signal commutation was done more 
readily because of the signal level 
boost obtained by the use of transfor- 
mers located ahead of the commuta- 
tor. Low-level d-c commutation was 
not satisfactory due to commutator 


noise. Some programs managed to get 
their low-level d-c commutation sys- 
tems to perform, but only with much 
“blood, sweat and tears.” 

Only recently have miniaturized 
mechanical commutators been suffi- 
ciently developed so that low-level d-c 
signals can be switched reliably with 
reasonable life. It is claimed that total 
contact resistance and resistance varia- 
tion are less than one ohm, that dyna- 
mic resistance variation can be held 
to +0.015 ohms, and that commuta- 
tor self-generated or self-induced noise 
can be held to 20 or 30 microvolts. 

Transistors offer great promise for 
low level electronic commutation. The 
problems are great, but results might 
be forthcoming soon. Electronic com- 
mutation is the only hope where high- 
speed digital PCM systems are to be 
fully utilized. Switching speeds need- 
ed by these PCM systems appear to be 
beyond the capabilities of functional 
mechanical commutators. 


Signal-to-Noise 

Entering into any detailed discus- 
sion of signal-to-noise ratio are com- 
mutation, shielding techniques, a-c or 
d-c amplification, transducer output 
level, power supply and/or instrument 
grounding techniques, isolation from 
wires carrying heavy alternating (or 
switched ) currents, and other factors 
which cannot be fully covered in this 
article. 

Obviously, the place to increase the 
system signal-to-noise ratio is in the 
transducer itself. The standard 30 mv 
output can be increased to 50, 80 or 
100 mv full scale in a SGBT with a 
bridge resistance of only 350 ohms. 

Another step beyond this, now avail- 
able to instrumentation engineers, is a 
high-output SGBT which provides 
1/4 volt full scale output. The excita- 
tion required is 25 volts (d-c or a-c). 
The bridge resistance is 1700 ohms. 
It is a miniature design, so all weight 
and volume economies of SGBT’s still 
apply. 

High-output unbonded SGBT’s are 
nothing new; over ten years ago, an 
entire missile program was instrument- 
ed with unbonded SGBT’s having 1.0 
volt output. Through the years, as a 
result of the impedance and sensitivity 
of galvanometers used in recording 
oscillographs, 350 ohms was accepted 
as an optimum bridge resistance value, 
along with an output of about 20 to 
30 mv. These self-imposed restrictions 
are being lifted in an effort to help 


solve some present airborne data 
acquistion problems. The 1/4 volt unit 
is a direct reflection of this effort co 
improve instrument-system signal-to- 
noise ratios. 


Sub-Carrier Oscillators 


A leading telemeter components 
maker recently introduced an out- 
standing transistorized 0 to 5 vde (in- 
put) voltage-controlled subcarrier os- 
cillator, which, when modified, can 
provide full bandwidth deviation with 
1/4 vdc input signal. This oscillator, 
combined with the previously men- 
tioned 1/4 vde SGBT, offers many 
obvious advantages. No longer is an 
amplifier required. Transducer output 
signals at 1/4 vdc level can be easily 
and reliably commutated directly into 
the oscillator. Final lab tests with an 
actuil 1/4 vde transducer have been 
made. Due soon from its manufacturer 
are data on the oscillator's capability to 
operate directly from the 1/4 vdc 
transducer output. 


Common Mode 


The transducer operational charac- 
teristics now can be modified to in- 
crease overall system common-mode 
rejection, when using a differential 
amplifier. SBGT’s recently have been 
supplied with the voltage between the 
output leads balanced (with respect 
to ground) to a very close tolerance. 
For example, on a transducer with 12- 
volt excitation, each output lead would 
be 6 +0.06 volts above ground. This 
technique lowers the amount of com- 
mon-mode voltage that would appear 
at the input terminals of a differential 
amplifier, if noise were injected into 
the lines. 


Accuracy 


New digital PCM systems, in use 
or proposed, provide much higher data 
transmission accuracy than ever before 
possible. Transducers for these sys- 
tems must meet the high accuracy 
challenge. Small, lightweight strain- 
gage-bridge pressure transducers for 
missiles provide a combined nonline- 
arity and hysteresis error of +1%. 
With a slight sacrifice in size and 
weight, a combined non-linearity and 
hysteresis error of +0.25% is avali- 
able. 

In fact, pressure transducers with a 
guaranteed total hysteresis loop of 
0.1% of full scale output have been 
provided for air-speed and altitude 
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NTERNAI 
TRANSDUCER+ 


+ 


measurement A servo feedback loop 
compensates the 0.15% transducer 
non-linearity error, leaving the 0.1% 
hysteresis loop (plus a small non-re- 
peatability error) as the only undeter- 
minable factor in the transducer sys- 
rem 


Standardization 


By using Statham standardization 
technique, all SGBT’s can be made to 
have a standard transfer function, 
within close limits ( Figure 2). Repre- 
sentative typical 
pressure transducers are: 


specifications for 


0 to 50 mv +1/2% FS* 
20 Volts d-c or a-c 


<+2.5% FS 


output 
excitation 
zero balance 
combined non-linearity 

and hysteresis <+1.0% FS 
input impedance 700 ohms minimum 
output impedance 350 +35 ohms 
nominal bridge resistance 350 ohms 
vibration sensitivity 0.01% FS/G 
acceleration sensitivity 0.01% FS/G 


Calibration Resistors: 


Shunt 
of Output Resistance 


Output 
Tolerance 


( 





£0.15% FS 
+0.15% FS 
£0.15% FS 
+0.15% FS 


10% FS 
50% FS 
75% FS 
100% FS 


336,900 ohms 
67,240 ohms 
44,700 ohms 
33,530 ohms 
These specifications mean that all 
pressure transducers, whenever full- 
scale pressure is applied, will have a 
standard output between 49.75 and 
50.25 mv; i.e., in a digital system, raw 
digital values, when merely tabbed 
out, can give meaningful information 
to design engineers. For example, a 
count of 1000 could represent full- 
scale pressure, and any lesser count 
would represent some pressure value 
proportionally less than full scale. 
These quick-look data can be ob- 
tained in minutes after a firing, with 


*FS means full scale 


60 ISA Journal 





Figure 2. This Statham standardization circuit gives all SGBT’s uni- 
form, completely-interchangeable characteristics. (1) Trim resistor bal- 
ances out residual unbalance after manufacture. (2) Temperature sen- 
sitive resistor obtains zero stability with temperature. (3) Temperature 
sensitive resistor obtains sensitivity stability with temperature. (4) 
Trim resistor lowers transducer output to meet 50 mv +1/2% output 
specification. (5) Padding resistor obtains input impedance of 350 
+1%. (Optional, not used if high input impedance is desired). (6) 
Shunt calibration resistor obtains electrical unbalance to give % full 
scale output for electrical system calibration. 





no computer operation requiring re- 
ference to punched-card calibration 
values. In fact, calibration curves be- 
come unnecessary. The transducers 
need only to be checked to their per- 
formance specifications and then put 
in stock. All units are electrically in- 
terchangeable! 

Statham standardization permits use 
of the transducer to inject precision 
voltage into the system for total elect- 
rical-system calibration. Single-shunt 
multipoint resistance calibration is 
used, and the resistance value for any 
given percent of full scale is standard- 
ized for all transducers. Any number 
of calibration points can be injected 
merely by calculating additional resis- 
tance values. This standardization 
technique can be adapted also to trans- 
ducers having outputs higher or lower 
than 50 millivolts. 

A complete list of the system bene- 

fits follows: 

1. Immediate access to meaningful 
data after flight. Tab lists show raw 
digital values, channel by channel. 
Elimination of calibration curves. 
All transducers have standard trans- 
fer function and need only checking 
to performance specifications. 
Complete electrical system calibra- 
tion of both the airborne and 
ground station equipment, in mini- 
mum time. 

No need to handmark real time 

meter faces for critical safety-of- 

flight measurements: all channels 
now have uniform output. 

Standardization of all accessory 

ground support equipment (hangar 

checkout consoles, etc.) for both 
meter faces and shunt calibration 
resistors for all missiles in a series. 

Easy transducer sensitivity checks. 

A one-point application of full- 


scale pressure gives an output of 
50 mv +1/2%. 


Free interchangeability of transdu- 
cers from a pre-calibrated stock. 


NEW INSTRUMENTS 
FOR MISSILE SYSTEM 
APPLICATIONS 


The ten transducers described below 
were designed to solve specific pro- 
blems in airborne missle data acquisi- 
tion. 

1. Requirement: Provide smallest pos- 
sible pressure transducer for criti- 
cal space-area. The final design 
(P258) occupies 0.2 cubic inches 
and weighs 1 ounce. Response: only 
1% of full scale per 100 g's to 
static and vibratory accelerations. 
Requirement: Measure in-flight 
(gaseous) differential pressure in 
a nose cone. Unbonded strain gage 
transducers (PM264) depend on 
gaseous conduction to remove heat 
from the strain wires. In outer 
space, these wires normally would 
be exposed to a very high vacuum. 
To remove heat from the wires, a 
special proprietary technique was 
developed, allowing the transducer 
tO Operate in outer space. 
Requirement: Measure in-flight 

differential pressure across a hy- 

draulic actuator on a solid rocket 
engine jetavator. This instrument 

(PM247) mounts two separate 

pressure-sensing elements back to 

back. The hydraulic fluid is kept 
from contact with any of the strain 
wires. Each sensing element con- 
sists of half a bridge. Both half- 
bridges are combined to form a 
full bridge, and their outputs sub- 
tract from one another. Liquids can 
be applied to the diaphragm of each 
element, making it a small liquid- 
liquid differential pressure trans- 
ducer. It effects a 21 to 1 reduc- 

tion in volume, and an 18 co 1 

reduction in weight over equivalent 





wet-wet differential instruments. It 
has been supplied with internal sen- 
sing elements for operation to 
400°F, and can be supplied for use 
to 600°F. 


Requirements: Provide small, flush- 
diaphragm pressure transducer with 
“ease-of mounting” feature for in- 
flight nose-cone measurements. A 
1” hex mounting arrangement 
(P203), reducing to 3/4” threads, 
was designed for easy installation. 
The flat diaphragm is flush at the 
bottom of the 3/4” threads. The 
unit weighs 3 ounces and occupies 
1 cubic inch. The sensing element 
can have the following characteris- 
tics: 


Bridge 
Impedance 


Excitation 
7v 350 ohms 
10v 350 ohms 
10\ 500 ohms 
25v 1700 ohms 


Output 





28 mv 
80 mv 
100 mv 
1/4 volt 


The 1/4 volt unit was designed to 

solve commutation signal-to-noise 

ratio problems, as previously men- 
tioned. 

Requirement: Measure in-flight 
rocket-engine thrust-chamber pres- 
sures under severe vibratory enviro 
ment. The sensing element of this 
unit (P285) would not normally 
survive a rocket engine vibratory 
enviroment if it were close-coupled 
to the engine. However, oil-damp- 
ing is provided in this design, pre- 
venting destruction of the sensing 
element, under condition of close 
coupling 
There are other benefits which can 

be derived from oil damping: The 

flat portion of the instrument fre- 
quency response can be extended, 
much as in oil-damped accelerometers. 

By over-damping, high-frequency pres- 

sure can be prevented from obscuring 

static information. A short length of 
pneumatically-coupled tubing allows 
the measurement of gas pressures at 
flame temperatures of 2,000 to 5,000° 
F, with negligible temperature shifts 
( Figure 3). 


6. Requirement: Provide an accelero- 
meter with flatness of response lit- 
tle changed by temperature. This 
accelerometer (ASO1) required 
proprietary gas-damping since the 
viscosity of gas does not change 


radically with temperature. It is 
flat (+5%) from 0 to 500 cps in 
the 50g range through the tem- 
perature interval of from —65 to 
+-200°F. 


Requirement: Provide a vibration 
pickup with response down to O 
cps. This accelerometer (A39c), 
flat (5%) from 0 to 1200 cps in 
the 100 g range, was designed as 
an airborne vibration pickup which 
could be statically calibrated. Due 
to its unique design, it does not 
follow the classical analogue of a 
second order differential equation. 
This was done to extend the flat 
frequency-response range. 


Requirement: Provide acceleration 
data in X, Y, and Z axes for dum- 
my-missile launching zests. This tri- 
axial accelerometer (AG3) is three 
instruments in one, but occupies 
only 5.4 cubic inches. Each axis 
can be statically calibrated in a 
centrifuge. The sensing element for 
each axis can be removed and re- 
placed to provide range flexibility. 


Requirement: Amplify strain-gage 
signal outputs for use with in-flight 
0-5 wdc telemeter system. This strain 
gage signal amplifier (CA-9) is 
transistorized. Even though it has 
an integral 10,000 cps square-wave 
oscillator strain gage power supply, 
it needs no reactive balance control 
when used with special low-capaci- 
tance wire. The special wire has 
been used successfully without re- 
active balance controls in runs up 
to 50 feet, and 100 feet would pose 
no problem. Amplifier rating; flat 
(+5%) from 0 to 2,000 cps; com- 
bined nonlinearity and hysteresis 
+0.5% vibration up to 35 g’s; 
static acceleration up to 100 g’s 
(some units have been made to 
withstand 1500 g’s shock). (Fig- 
ure 1). 


10. Requirement: Measure high-fre- 
quency pressures with a O to 5 
vde output. A series of designs 
(TA 2 PG) weds the high-fre- 
quency capabilities of the strain 
gage transducer with the pre- 
viously mentioned amplifier. A 
miniature transducer is mounted 
inside the amplifier case. The 
transducer-amplifier combination 
has the high frequency capabili- 
ties of both, with an output of 0 
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Figure 3. Statham oil-damped 
transducer (PG285TC) for in- 
flight measure of rocket-engine 
thrust-chamber under severe vi- 
bratory conditions and close cou- 
pled to measure pressures at 
flame temperatures up to 5000°F. 


to 5 vde to operate a subcarrier 
oscillator directly. Only an un- 
regulated supply of 28 vdc is re- 
quired for power. Weight, less 
than 6 ounces; total volume, ap- 
proximately 11.5 cubic inches 


Coming up Soon 


A new gas-damped accelerometer 
design, soon to be released, has a 
damping coefficient extremely insen- 
sitive to temperature changes. Its flat- 
ness of response changes little from 

40 to +200°F. Its combined non- 
linearity and hysteresis will be 

1.0%, with a response flat (5% ) 
from 0 to 2,000 cps in the 100 g 
range, and 0 to 1,400 cps in the 50 g 
range, at room temperature. It will 
be flat (10%) over the extended 
40 to +200°F) 
to the same specifications A separate 


temperature range | 


amplifier 
will provide an output of *+2.5 vdc 
Its 3 db points will be at 10 and 5,000 
cps, and will be flat (+3%) from 
100 to 3,000 cps. Mention is made 
here only to show the advances being 
made in the SGBT art 


companion transistorized 


These latest instruments were nec- 
essary to solve space-age problems, 
and as we explore further into space, 
even more difficult transducer pro- 
blems will be met. The strain-gage 
transducer principle will be severely 
taxed to provide answers to these un- 
imagined new problems. The key to 
success, however, will continue to be 
proper utilization of all the latest 
available components in the overall 
system. 
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Figure 1. A comparison of Instrument Production and total US. 
Industrial Production using Department of Commerce Production 
Indexes. The figures for 1959 and 1960 are unofficial estimates. 
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Source: U.S. Dept. of Commerce; 1959 Edition, Business Statistics—unadjusted for seasonal variation. 


Analyzing the Instrument Market 


Increasing complexity and rapid expansion of instrument 


technology demand urgent attention by both makers and users 


to collect and analyze manufacturing and marketing data. 


TECHNOLOGICAL PROGRESS 
in the area of scientific and industrial 
instrumentation has been astounding 
during the last 10 years. The war time 
demand for measuring, communica- 
tions and control devices for both mil- 
itary and industrial use started the in- 
strument industry on an extraordinary 
expansion. Although many instrument 
firms have been in business well over 
75 years, the big jump in production 
and use of instruments did not occur 
until World War II. Since 1947 only 
three other industries have had greater 
growth in terms of production in- 
creases—aircraft, industrial chemicals, 
and electrical machinery. 


Instrument Production Index 


One measure of the production of 
instruments and related products is to 
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compare the production index for 
these products with that of the total 
U.S. industrial production. Figure 1 
shows this comparison from 1947 thru 
1958 with 1959 and ’60 estimated. 
These Department of Commerce fig- 
ures show that instrument production 
sky rocketed from the 100 base in 1947 
to 155 in 1953, dropped to 140 in 
1954 and then rose to 172 in 1957. It 
is significant that in December 1958, 
instruments were being produced at 
the rate of index 176. Thus the projec- 
tions of 170 for 1959 and 182 for 
1960 are conservative. Total industrial 
production rose according to the same 
general pattern, but at a less rapid rate, 
reaching a peak of 143 in 1956 and 
1957. These indexes are inadjusted for 
seasonal variation, however, the instru- 
ment production index is practically 
unchanged by seasonal adjustment. 


The Gross National Product or Ex- 
penditure rose from $234 billion in 
1947 to $441.7 billion in 1958. It is 
estimated to be $470 billion in 1959 
and $510 billion in 1960. 


Only three other major industries 
had greater increases in production in 
this period from 1947 thru 1958: air- 
craft and parts from index 88 to 572; 
electrical machinery from index 101 
to 179; and industrial chemicals from 
index 95 to 195. 


In using these figures it is ex- 
tremely important to understand that 
the data used to compile the instru- 
ment index comes from firms classi- 
fied by the Department of Commerce 
Standard Industrial Classification 
(SIC) group 38. This group includes 
companies whose products are not in- 
struments and excludes those which 





do make instruments. Included, but 
which should not be counted are sur- 
gical and medical instruments (384); 
ophthalmic goods (385); the major 
production of photographic supplies 
(3861); and a portion of watch and 
clock production (37). 


Not included in this index make-up 
are a portion of SIC groups as: pumps 
(3561); industrial ovens and furnaces 
(3567); computing and related ma- 
chines (3571); scales and_ balances 
(3576); valves and fittings except 
plumbers (35913); electrical measur- 
ing instruments (3613); electronic 
tubes (3662); communications 
(36691); industrial electrical control 
equipment (36162); plus some small 
part of fractional horsepower motors 
(36164) and specialty transformers 
(36151). 


With this general indicator of in- 
strument production, let us now take a 
closer look at some of the basic factors 
of the complex instrument industry— 
complex because of the nature of com- 
panies which make them and complex 
Lecause of the horizontal nature of in- 
dustrial usage. Collecting data in these 
two areas is a major obstacle in defin- 
ing and analyzing the industry. 


Collecting Information 


Factual and reliable information 
about the companies which make in- 
struments, and where those instru- 
ments are used is not available in rea- 
sonably complete form. Thanks to the 
Department of Commerce, something 
is being done. The Scientific, Motion 
Picture and Photographic Products Di- 
vision of the Business and Defense 
Services Administration in the De- 
partment of Commerce, headed by 
Nathan Golden, has a six part pro- 
gram to develop a new system of class- 
ification of instruments and collec- 
tion of data. They have completed 
two studies, developed a _ detailed 
questionnaire for each and collected 
data for each. These cover Preci- 
cision Optical Components, and Elec- 
trical Measuring Instruments. Now 
underway is a study of Industrial Me- 
chanical Measuring and Controlling 
Instruments, and planned are three 
studies covering Nuclear Instruments, 
Electric-Blectronic Test and Measur- 
ing Apparatus, and Laboratory Instru- 
ments. The basic objective of these 
studies is to determine the nature and 
structure of the scientific and process 
control field. 





Total 


STANDARD INDUSTRIAL CLASSIFICA- 
E OF plants 


TION AND TYP INSTRUMENT 
PRODUCTS MANUFACTURED 


“3811 Scientific instruments 
3821 Mechanical measuring instrum. 
3831 Optical instruments G lens 205 
3841 Surgical and medical instrum. 208 
3842 Surgical appliances G supplies 651 
3843 Dental equipment G supplies 197 
3851 Ophthalmic goods 238 
3861 Photographic Equipment G suppl. 449 
3871 Watches and clocks 145 
3872 Watchcases “a 
TOTALS 3141 


370 
614 





~ 239 45 


2157 


NUMBER OF PLANTS WITH EMPLOYMENT OF — 
1000 
250- 500-| and 
499 999 more 
25 | 17 3 | 10 
10 
2 


-19 20-49 50-99 100- 
a _| 


391 78 43 23 19 
144 28 3 3 
158 23 0 
519 8 
148 2 
137 3 
299 9 
86 8 
36 ! 





231 165 | 84. 56 | 49 





Source: 
Employment Size 1954 (Part 9) 


Figure 
panies manufacturing instrumen 
products manufactured in terms o 


Directing this six-part program 1s 
Louis A. Edelman, who has provided 
much of the data contained in this 
report. His basic approach in estab- 
lishing new classifications is the 
grouping of all manufacturing estab- 
lishments with similar products, facil- 
ities, manufacturing processes and 
skills. The first subclasses of each ma- 
jor classification are intended to show 
structural features. Further subdivi- 
sions show physical and operational 
characteristics, such as size, precision, 
sensitivity, range, etc. 

The two completed programs have 
proved the worth of such a detailed 
study and the need for careful class- 
ification. The study on optical instru- 
ments uncovered more than twice the 
production of such instruments as re- 
ported during 1954 by the Census 


of Commerce, at 


ring Instrument Study described in 


instruments compiled in this study 


The Scientific, Motion Picture, and Photographic Products Division 
ress time, released preliminary data on the Mechanical Measu- 
this article. The tabulation 
number and dollar value of 17 categories of mechanical measuring and controlling 


Dept. of Commerce, Location of Manufacturing plants by Industry, County, and 


2. Tabulation of plant size and number of employees for com- 
ts in 1954. The firms are classified by 
f Standard Industrial Classification 38. 


Manufacturing which uses the SIC 
3831 group — Optical Instruments & 
Lens—to accumulate statistics. The 
Standard Industrial Classification 1s 
not geared to provide significant de- 
tailed data needed by both instrument 
manufacturers and users, since the sys- 
tem of classification recognizes an 1n- 
dustry as a group of establishments 
having significance from the stand- 
point of employment, volume of busi- 
ness, number of establishments and 
economic features. Thus the instru- 
ment industry production is spread 
over many SIC groups. This is because 
there are thousands of instruments, 
defined both in terms of function and 
operation, and made by companies, 
which produce goods other than in- 
struments. Depending on the emphasis 
given to instrument products, they 


in the Dept 


below gives the 





—~w~wwTwT 


Type 


Manometers (single tube U-tube) 
Variable area 


Piston vs. calibrated spring 
Mass flow 

Open float and cable 
Enclosed float 

Pump 

Bourdon tube 

Bellows or capsule 
Diaphragm 


Puan 
OPP 


_wowwwwew 


Bimetallic thermometers 
Tachometers 

Humidity 

Miscellaneous — 


_wowwvewewew. 





~~ 
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Liquid-sealed (excluding manometers) 


Rotating member (positive displacement) 


Liquid- or mercury-in-glass thermometers 


Number of Value 
Instruments ($1,000) 
18,257 8,370 
79,290 4,123 
179,889 9,386 
723,109 38,011 
70,778 784 
4,955 4,081 
297,701 5,448 
77,729 5,055 
9,415 6,043 
5,046,451 42,415 
386,074 26,946 
1,882,020 25,049 
861,988 4,120 
674,887 3,749 
1,057 279 
23,751 4,089 

___ 107,233 4,385 
10,444,584 $192,333 
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COMPANY 


SALES 


NET EARNINGS 


EARNINGS 
PER SHARE 





1958 


1959 


% In- 
crease 


1958 1959 


% In- 


crease 


% In- 
1958 1959 crease 





Amer. Bosch 
Arma 

Sorp. (2) 
Amer. Chain 
& Cable vo. 
Inc. (3) 
Amphenol- 
Borg Elec. 
Corp. (3) 
Barry 
Controls, 
Inc. (3) 
Beckman 
instr., Inc. 
(1) = 
Consolidated 
Electrodyn. 
Corp. cr 
Consolidated 
Electronics 
Ind. Corp. (3) 
Control Data 
Corp. 
Controls Co. 
of Amer. (3) 
Daystrom, 
inc. (2) 
Electranic 
Communica- 
tions, Inc. (3) 
Epsco, 

inc. (2) 
Fairchild 
Camera & 
lastr. Corp. 
(2) 


Fischer & 
Porter Co. 


Garrett Corp. 


57,787,664 


73,225,308 


33,395,167 


3,456,308 
10,212,444 
15,382,136 

. 19,930,010 


785,823 
21,879,249 
35,800,000 


16,086,381 
1,159,728 
15,388,000 


15,228,000 
170,409,368 


General Preci- 


sion Equipm. 
Corp. (3) 


IBM Corp. (3) 


Jerrold Elec- 
tronics Corp. 
(2) 


Lear, Inc. (2) 


Leeds & 
Northrup Co. 
(1) 

Loral Elec- 
tronics Corp. 
(2) 

Miniature 
Precision 
Bearings, Inc. 
(2) 
Monogram 
Precision 
Ind., Inc. (1) 


Moog Servo- 
contr., Inc. 
Nuclear-Chi. 
Corp. 
Perkin-Elmer 
Corp. 


Philips Elec- 
tron., Inc. (2) 


Raytheon Co. 
(3) 


Siegler 
Corp. (1) 
Standard Coil 
Prod. Co., 
Inc. (2) 
Statham 
instrum., 
Inc. (1) 
Texas 
Instrum., 
inc. (2) 


Thomas & 
Betts Co. (3) 
Varian 
Associates 
AVERAGE 


122,772,431 


866,011,837 


3,214,000 


29,328,353 


7,514,000 


3,220,000 


2,844,000 


1,433,311 


7,800,735 


3,851,078 


15,062,055 


6,839,758 


264,079,000 


19,005,631 


29,049,520 


1,299,980 


42,190,000 


12,487,500 


28,985,714 


64,356,724 


83,278,430 


4) pn 

4,010,902 
12,638,315 
21,1 o5,570 
21,106,213 

4,588,174 
37,836,767 


41,350,000 
25,755,492 
3,758,000 
18,741,000 
15,097,000 
193,641,345 
156,420,305 
940,896,512 
3,723,000 
38,576,193 


8,518,000 


6,810,000 


4,811,000 
2,415,101 


10,366,744 
5,147,238 
17,514,097 
9,917,648 
345,764,000 
21,189,245 


35,221,567 
2,241,310 
94,199,000 


16,144,000 


38,130,311 


1% 


14% 
25% 


16% 


24% 


27% 


6% 


484% 
73% 
16% 


60% 


21% 


32% 
53% 


1,634,955 2,422,380 





2,713,608 3,884,820 


1,649,930 1,975,368 


194,021 306,519 


425,404 | 622,516 


(348,382) 858,844 


1,055,885 1,226,079 


(192,023) 283,214 
661,380 1,971,860 
369,000 802,000 


65,260 763,339 
(18,754) 174,016 
105,000 795,000 
146,000 160,000 

4,118,707 4,767,796 
915,612 3,043,628 
,453,043 101,684,050 

57,182 540,543 

639,495 1,124,043 


135,964 295,976 


52,040 249,468 


131,000 385,000 
141,633 153,289 


114,969 513,355 
442,252 532,986 
751,158 900,779 
392,102 1,058,676 
6,381,000 7,674,000 
533,262 815,616 


24,844 639,703 
42,500 232,750 
2,143,000 6,305,000 


1,196,200 1,987,600 


1,503,727 2,518,169 
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600% 
400% 
147% 
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first quarter 1959. 


(2) second quarter 1959. 


(3) third quarter 1959. 


Figure 3. Comparison of sales, net earnings, and earnings per 
share for 34 industrial firms which manufacture instruments 
and related products—for comparative periods in 1958 and 1959. 
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may be buried in unrecognizable class- 
es or not reported at all. 


The new method of classification 
establishes a homogeneous production 
group by (1) operation, to describe 
the product characteristic; (2) struc- 
tural, to cover production facilities, 
processes and skills; and (3) function- 
al, to describe the application or use 
of the product. The key to success of 
this Department of Commerce pro- 
gram is the interest of instrument 
manufacturers to assist in developing 
information questionnaires and to pro- 
vide data on their production. 


Using presently available data, let 
us further analyze the instrument in- 
dustry and the end-use of its products. 


Number of Plants 
and Employment 


Since tabulation of the 1958 Census 
of Manufacturing data has not been 
completed, the 1954 figures offer the 
latest official indication of the size of 
what is termed the instrument indus- 
try according to the old SIC classifica- 
tion. Figure 2 shows those figures for 
the 10 major classes in SIC 38. It is 
obvious that half of these are not ac- 
tually industrial instrumentation pro 
duction. On the other hand, many in 
strument products such as electrical 
instruments, computers, and electronic 
equipment is not included, as previ 
ously mentioned. Discounting — the 
products which are not industrial in- 
struments, these figures are estimated 
to represent about one-half the true 
figures for the instrument industry 


It is estimated by market specialists 
that there are approximately 3500 
firms that make and sell industrial and 
scientific instruments. In many cases 
instruments are not the principle 
product. It is estimated that 949% of 
these firms have less than 250 em- 
ployees and 65 % of these firms have 
less than 20 employees. 


Sales and Profits 


Figure 3 tabulates the sales, net 
earnings and earnings per share for 34 
companies which make and sell indus- 
trial and scientific instruments. They 
are typical of firms which supply both 
the industrial and military markets. 
They are typical of firms which pro- 
duce instruments exclusively and of 
those whose production is not primar- 
ily instruments. Comparisons for sim- 








ilar periods in 1958 and 1959 reflect STANDARD INDUSTRIAL ___ VALUE 
- a : Sa CLASSIFICATION 1957 
- sharp es = sales and pe “3811 Scientific instruments __ $ 699.601 
Note the average sales up 53%, net 3821 Mechanical Measuring Instrum. 1,146.356 
earnings up 262%, and earnings per 38310 Optical Instruments and Lenses 143.717 
share up 347% 38410 Surgical and Medical Instrum. 86.795 
; : rr 3842 Surgical Appliances and Supplies 435.582 
38430 Dental Equipment and Supplies 114.049 
38510 Ophthalmic goods (1) 
3861 Photographic equipment 1,010.483 
3871 Watches and Clocks 313.575 
38720 Watchcases (1) 
—_. $3,950.158 


Instrument Production 





OF PRODUCTION — MILLIONS OF DOLLARS 
1956 1955 _ 1954 
$ 611.164 | $ 526.776 $ 644.457 

1,106.704 1,004.318 856.318 
134.647 128.973 121.813 
76.558 69.746 69.528 
405.516 354.262 332.046 
105.968 88.950 79.482 
a) a) 136.482 
946.624 856.233 773.218 
333.456 331.710 293.353 
) (a) 34.457 

$3,720.289 | $3,360.968 $3,204.672 








The dynamic transformation of the 
instrument industry is producing such 


(1) Data not available. Source: Dept. of Commerce, Census of Manufacturing 


Figure 4. Value of production of instruments in terms of Department of Com- 


drastic changes in its nature and ‘ instru yf De ! 
merce Standard Industrial Classification group 38, which is described as In- 


structure that any reasonable analysis iuateasaie cand tacked Panianain Gian 


sly the surgical, dental and ophthal- 


of production is difficult. Its growth inic products should not be included as industrial and scientific instruments. 


as a new major section in the indus- 
trial economy demands that such an- 





alysis be made as soon as possible. The 


certain to become very important in- "3613 Electrical measuring instruments 560.569 484.251 398.868 347.154 
541.749 522.270 364.859 333.858 


dicators of business conditions since 36162 Industrial electrical control equipment 


instruments and control equipmer. 3811 Scientific instruments 699.601 611.164 
are being more widelv need t+ prac- 3821 Mechanical measuring instruments 1,146.356 1,106.704 

|143.717 : E 
3,091.992 2,859.036 2,423.794 2,303.600 


tically every business and industry. 3831 Optical instruments and lens 
Reliable data on new developments TOTAL 
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production and use of instruments are CLASSIFICATION 1957 1956 
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526.776 644.457 
1,004.318 856.318 
134.647 128.973 121.813 








and potential uses of instruments can Source: Dept. of Commerce, Census of Manufac 


turing 


be important indicators of economic Figure 5. Value of production of instruments as defined by the five basic 
conditions. If we use the presently classifications in SIC 36 and 38 which are actually scientific and industrial 


available statistics from the Depart-  imstruments. 
ment of Commerce, Census of Manu- 
facturing, the dollar value of instru- 
ment production is indeed confusing + : 
P . B provide the best indication of indus- 

for several reasons. Figure 4 tabulates Pee raat as 

; ms trial and scientific instrument pro- 
this production for 1954 thru 195 
by the ten major subdivisions in SIC 
38. As this tabulation shows, five of Figure 5 shows the value of pro- 
the ten basic groups in no way rep- duction using these five basic groups. 
resent industrial instrument produc- The 1957 instrument output was 
tion. They cover surgical, medical and $3.092 billion according to this meas- 
dental Sa, plus watchcases— ure, and compares with $3.95 billion 
38410, 3842, 38430, 38510, and 38- iin 1957 using the total SIC 38 out- 
ot > ~ : - + ° _ . . < ‘ . = “ 
20. Two others, photographic equip- _ put as a measure. Employing the five- 
ment and watches and clocks include group measure, instrument output is 
only a small portion of equipment estimated at $3.25 billion for 1958, 
which can be classed as instruments. $3.9 billion for 1959, and $4.5 billion 
Remaining are the first three groups— for 1960 
out of ten groups—which show instru- 
ment production. The Dept. of Com- If a reasonable estimate of the value 
merce Division under Nathan Gold- of instrument items in other SIC 
en's direction includes these three | groups are added to the five groups 
groups plus SIC 3613 and 36162 to in Figure 5 the total instrument pro- 


duction. 


duction should be appproximately $5 
billion for 1957, $5.2 billion for 1958, 
$6 billion for 1959, and $6.5 billion 
for 1960. 


It is generally acknowledged that 
the Census of Manufacturing does not 
do a 100% job in reporting the value 
of production by the nature of its in- 
tent and method of collection. Some 
experts estimate that the real output 
of all industrial and scientific instru- 
ments by U.S. industry is twice the 
five-group SIC report. If this is true 
the value of instrument output should 
be $6.1 billion in 1957, $6.5 billion in 
1958, $7.8 in 1959, and $9 billion 
in 1960. Some of the missing and 
poorly tabulated items are valves, 
pumps, computers, electronic items, 


Figure 6. Relative variation in instrument sales Figure 7. Ratio of instrument cost to 


in respect to capital expenditures by five ma- total plant 


cost for six major industrial 


jor industrial groups, taken from data over groups, based on data supplied by engi- 
the eleven year span from 1947 through 1957. neering design and construction firms. 








PERCENT 
CHANGE IN TYPE OF PLANT 
PERCENT OF PERCENT OF INSTRUMENT 
INDUSTRY GROUP INSTRUMENT TOTAL SALES DUE ; 
ALE CAPITAL TO 1% 
EXPENDITURE CHANGE IN Chomice! 
CAP. EXPEN. Petroleum 


Chemical . i y 

Petroleum . 95° Paper and Pulp 
Public Utilities : . ‘ . Iron and Steel (basic) 
All Other manufacturing Y : : 

All Other non-manufact. { Rubber Products 


TOTAL 6. ~ 100.0 ¥ : Electric Power Generating Stations 0.01 0.035 











RATIO OF INSTRUMENT COST 
TO TOTAL PLANT COST 


LOW i HIGH 
0.03 0.15 
0.02 0.12 
0.005 0.03 
0.005 0.035 
0.01 0.03 











Source: Louis A. Edelman, Dept. of Commerce. Source: Louis A. Edelman, Dept. of Commerce 
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~~ BILLIONS OF DOLLARS 


U.S. industries, 
the value of in- 
instrument pro- 
duction in terms 
of five SIC 
groups in Figure 
5, the increase in 
instrument pro- 
duction, and the 
percentage of 
capital spending 
in terms of in- 
strument pro- 
duction. 
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Source: Dept. of Commerce * Estimates 


test equipment, laboratory instruments, 
and communications instruments. 


Projecting Demands 
for Instruments 


Instrument manufacturers are anx- 
ious to improve the economic indi- 
cators of future sales. One such indi- 
cator is based on the dollars to be 
spent for new plants and equipment 
by various industrial groups. Since it 
is well known that the percentage of 
capital expense dollars for instruments 
will vary from industry to industry it 
is necessary to break down capital 
spending by industrial groups. While 
such figures are generally available the 
portions for instruments are more dif- 
ficult to determine. 


Louis Edelman of Dept. of Com- 
merce performed a multiple correla- 
tion analysis to determine the ratio 
of instrument sales to total capital 
expenditures. Figure 6 shows the re- 
sults for five major industrial groups. 
Partial correlation coefficients were 
obtained as a measure of the relative 
variation in instrument sales that 
could be attributed to each group. 
These were compared with the aver- 


age percent of the total capital invest- 
ment for which each group was re- 
sponsible, taken over the 11 year span 
from 1947 through 1957, for which 
the analysis was performed. These fig- 
ures may be interpreted that about 
75% of the total output of industrial 
and scientific instruments is consumed 
by U.S. industry capital spending. It 
is assumed that the balance goes to 
export, government and education. A 
change of 1% in capital investment by 
any one of the five industry groups, 
while the other four maintain their 
respective expenditures at a constant 
rate, will be related to corresponding 
variations in instrument sales as shown 
in Figure 6. Mr. Edelman desired a 
reference to validate his partial co- 
efficients. He submitted a survey of 
a number of engineering design and 
construction firms requesting data as 
to the ratio of instrument cost to total 
plant cost for various kinds of plants. 
The range of ratios for six major in- 
dustries is shown in Figure 7. Chemi- 
cal instrument cost varied according 
to continuous or batch processes, wet 
or dry processes and combinations of 
such. Petroleum refinery instrument 
costs varied according to auxiliaries 
such as storage facilities, pumping sta- 





MILLIONS OF DOLLARS — 
CAPITAL SPENDING 


INSTRU- 
MENTS 
IN 1960 


DOL- 


tions, etc. A refinery alone takes about 
as much for instruments as a continu- 
ous wet chemical process—15% of 
total plant cost. For electric power 
generating stations the ratios in Fig- 
ure 7 do not include instruments 
placed on equipment by the original 
manufacturers and delivered as a unit 
at the plant. In general the newer 
plants spend more for instruments and 
control equipment, as would be ex- 
pected. 


Capital Spending 


Figure 8 is a tabulation of capital 
spending by all U.S. industry from 
1947 thru 1958 and estimates for '59, 
'60 and '61, together with instrument 
production as determined by Census of 
Manufacturing. The increase in in- 
strument production from one year 
to the next is shown. The fourth col- 
umn shows the percentage of total 
instrument production. Since the in- 
strument production figures are de- 
termined from the 5 group SIC classes, 
and should be increased by 50%, the 
percentage of capital expense in terms 
of instrument production is probably 
much higher than shown in column 4. 
For example, in 1960 the figure 
should be very near 18%. 


Figure 9 tabulates capital spending 
for ten industrial groups and gives 
estimates of dollars going for instru- 
ments. The instrument percentages are 
estimated from Louis Edelman’s re- 
search with adjustments upward on 
the basis that a good portion of capi- 
tal expense dollars in 1960 will go for 
plant and process improvements rath- 
er than for additional capacity. The 
big purchasers of instruments in 1960 
will be chemical, petroleum and util- 
ities. 


Government and Export 


Although data is not easily avail- 
able to verify the dollars to be spent 


1958 1959* 1960* % LARS 
1,222, 1,020 1,670 3% $ 58.4 


INDUSTRY 1956 1957 


Primary lron & Steel 1,722 
Nonferrous Metals 814 429 347 359 10.7 
Stone, Glass, Clay 572 403 542 605 12 
Food & Beverage 850 742 794 830 24.9 
Textiles 408 290 353 480 14.4 
Paper & Allied Prod. 801 811 580 613 830 24.9 


Chemicals & Allied 
1,724 1,388 1,209 220.5 


Prod. 1,455 
Petroleum Process and 

Transportation* 970 1,310 885 890 1,055 
Rubber Products 201 200 140 178 233 
Elec. & Gas Utilities 4,895 6,195 6,105 5,820 6,060 303 
TOTAL 11,952 15,178 12,184 11,766 13,592 av 5.5 $544.2 


Source: Dept. of Commerce 


Figure 9. A tabulation of capital expenditures for ten major industries and 
the estimated percentage of 1960 capital expense going for instruments. 


by the government in 1960 for instru- 
ments, it is somewhat reasonable to 
assume about $2 billion, which is 
roughly 24% of the total instrument 
production. The Department of Com- 
merce estimates that instruments go- 
ing for export in 1960 wil] reach about 
$100 million, which is about 1% of 
the cotal instrument production. These 
assumptions are made on the basis of 
a $9 billion instrument output in 
1960—75% to industry, 24% to gov- 
ernment, and 1% for export. 


1,470 


158.2 
7 











* Estimates 
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New York ISA Conference Host Committee Named 


Chairmen of the Host Commit- 
tee for ISA’s 15th Annual Instru- 
ment-Automation Conference and 
Exhibit have been named. 

ISA’s New York and New Jer- 
sey Sections will act as co-op- 
erating Host Sections. Warren S. 
Jones, Blake Equipment Corp., is 
co-executive chairman, represent- 
ing New Jersey. Representing New 
York Section as co-executive 
chairman is George C. Johnson, 
Socony Mobile Oil. 

Other committee chairmen in- 
clude: Mrs. G. L. Stebbins, Ladies 


E. Gambrill, Moore Products, 
President’s Reception. 

Austin I. Lyon, Blacks, Sivalls 
& Bryson, Plant Tours; Norman 
Lieblich, Dynatrol, Inc., Regis- 
tration and Information; Robert 
L. Broderick, Swartwout, Mem- 
bers Relations; John E. Hewson, 
Foxboro, Sessions Properties. 

Stephen S. Livers, McGraw-Hill 
Publishing Co., Publicity; Norman 
R. Dayton, Norman Brager Co., 
Students’ Day Activities; Walter 
E. Bates, Minneapolis-Honeywell, 
Employment; S. A. Olson, Jr., 


Warren Jones 


George Johnson 
New Jersey Section 


Activities; 


George P. Schlecter, 


Mason-Nielan, Banquet; 


James__ Service. 


Registering for Moscow Congress 


For information on arrangements 
for attendance at the First IFAC 
Congress, Moscow, USSR, June 27 to 
July 8, 1960, write: 

Secretary, American Automatic 
Control Council, (Editor, Control 
Engineering), 330 West 42nd Street, 
New York 36, N. Y. 

AACC needs your full name, date 
of birth, title, place of work, and 
address so that it may assemble for 
IFAC a complete list of people who 
will attend from the U. S. Congress 
registration will cost those who are 
not presenting papers $20 before 
March 31 and $30 afterwards. Au- 
thors may register for $15 before 
that date and for $20 later. 

Registration paid in advance of 
March 31 will entitle you to a full 
set of preprints in English. Butters- 
worth Scientific Publications, the 
proceedings publisher, will distribute 
the preprints sometime in April. 

Intourist, the Soviet tourist 
agency, will handle all travel and 
accomodations within USSR. Regis- 
trants may select any of these In- 
tourist rates: Deluxe, $30 per day; 
First Class, $18 per day; Tourist 
A, $12 per day; Tourist B, $10 per 
day. 

Reporting for the USSR National 
Committee of Automatic Control, 
host for the conference, Dr. A. M. 
Letov, USSR Institute of Automatics 
and Telemechanics, advised that 321 


authors who had submitted abstracts 
had been invited to complete their 
papers for final selection. The Soviet 
hosts expect to pick about two-thirds 
of that number for presentation. 

The tentative program allows six 
days for presentation of papers and 
three full days for prearranged visits 
to plants and technical institutes. 

The program with number of 
papers: 
Section I — Theory 

Continuous systems (38) 

Discrete systems (18) 

Stochastic problems (18) 

Optimum system design (22) 

Self-adaptive systems (13) 

Remote Control (5) 

Problems in mathematics (27) 
Section II — Components 

Electric and magnetic elements 
(13) 

Computing and programing de- 
vices (20) 

Centralized control and telemeter- 
ing (10 

Electric final control elements (9) 

Pneumatic transducers and sys- 
tems (13) 

Pneumatic computers (6) 
Section III — Application 

Machine building (8) 

Power and heat systems (16) 

Chemical and oil refining (16) 

Electric drives (12) 

Continuous processes (14) 

Nonclassified problems (52) 


Foster Wheeler Corp., Recruiting 


New York Section 


Wayne County Sets 
instrument Fair 


The Second Annual Instrument 
Fair sponsored by the Wayne County 
Section of ISA is planned for March 
3 and 4 at the Wyandotte Chemicals 
Club, Wyandotte, Michigan. Hours 
will be from 4 p.m. to 10 p.m. each 
day. 

This is a repeat of last year’s 
Fair, held at Detroit Edison Com- 
pany, and attended by more than 500 
engineers and buyers. The Fairs 
began as Vendor’s Nights, held for 
many years in Section meeting 
rooms. A combination of blown fuses 
and lack of elbow room forced the 
change to a more formal exhibit. 

This year, space available and 
show hours have been almost doub- 
led over those of the first Fair. Over 
30 representatives showing products 
of several hundred manufacturers, 
as well as several manufacturers 
exhibiting directly, will have space 
at this year’s Fair. 

Requests for information or ex- 

hibit space should be directed to 
the show chairman, Gordon Walker, 
Daystrom-Weston Sales Division, 
16607 James Couzens Highway, De- 
troit 21, Michigan. 
NEW OFFICERS for Indianapolis 
Section are C. J. Litscher, president; 
R. E. Carmichael, vice president; 
and Robert H. Wilke, secretary and 
treasurer. 
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Executive Board Doin gs 





Conference Programing 
Is Major Topic of New Orleans Meeting 


by Dr. Ralph H. Tripp, President-elect-Secretary, ISA 


The Executive Board met on Friday, December 11th, 
in New Orleans at the conclusion of the President’s 
Midwinter Conference. All but two members were 
present—Joe Rogers, Dist. X V-P from Toronto, was 
snowed-in, and Jack See, Dist. VIII V-P, was recuper- 
ating from an operation. Guests present included Floyd 
Bryan, representing the Aeronautical Division, Stand- 
ards Committee; Bill Crawford chairman of the Finance 
Committee; Herb Kindler, from the National Office; 
and Herb Roundeau, Associate Director of the Measure- 
ment and Control Instrumentation Division. The ex- 
cellent discussions of membership retention, programing 
of technical meetings, and publications during the pre- 
vious two-day Midwinter Conference sessions provided 
up-to-date background information for the Board in 
its deliberations. 


The Board spent considerable effort in studying the 
schedule for the seasonal conferences which are planned 
for the next five years. The schedule which the Board 
adopted in San Diego last February had to be revised 
in many respects due to conflicts with other dates and 
lack of facilities at the required times. The dates 
which are not yet definite are—St. Louis in the latter 
part of January; Washington, D. C. on March 20-23rd; 
Toronto on June 5-8th; and Los Angeles on Sept. 11- 
15th in 1961. Annual conferences are scheduled for 
Cleveland in 1962, Sept. 10-13th; in 1963 at Philadelphia, 
Sept. 23-27th; and in 1965 at Chicago in the fall. Other 
dates and places for the seasonal meetings through 1965 
are still under consideration. Discussions at the Board 
meeting indicate that the Board hopes that these sea- 
sonal conferences, which will probably net the Society 
proportionally less income than the past large annual 
conference, will bring the advantages of high level 
technical papers on a variety of subjects as well as 
the outstanding instrumentation exhibit which the ISA 
is noted for, to a much larger percent of ISA members 
and a much better representation of the country as a 
whole. The Conference in Houston and San Francisco 
in 1960 will be watched very closely to evaluate the 
overall success of this new policy, so that whatever 
changes and improvements are indicated can be made 
in the 1961 seasonal conferences. 


Among the appointments which were approved by 
the Executive Board were Ralph Webb and Claude 
Nolte as members of the Admissions Committee, Lyle 
Eige as Chairman of the Exhibitor’s Advisory Com- 
mittee, and John Opie as the 1961 St. Louis Program 
Coordinator. 


A new section was added to the rolls of ISA with 
the approval of the Charter for the Calgary Section as 
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recommended by Joe Rogers, Vice-President of Dis- 
trict X. 

According to a report made to the Board, the Trans- 
action’s project is making good progress. Nat Cohn is 
still acting as the Chairman of this group pending the 
appointment of a Publications Committee chairman. It is 
expected that the first Transactions will start rolling off 
the press in 1960. The Board was also gratified to learn 
that the National Science Foundation had granted over 
$100,000 to the ISA for the translation of four Russian 
Journals during the next year. In the case of the Trans- 
ducer compendium, Jack Koch reported that the com- 
pendium will be published in 1961 and will contain about 
325 pages. Tripp reported that considerable interest has 
been shown following the Meteorological clinic held by 
FIER last February and that one of the immediate ben- 
efits will be a day of sessions in San Francisco and a 
day of sessions in New York jointly sponsored by the 
American Meteorological Society and the ISA. It was 
also reported that the Education Committee has made 
considerable progress in the past year including a proj- 
ect which should produce a new sound-color film on 
the principles of automatic control. A great deal of 
data is being collected by Abner Hathaway and his 
task force with definite progress in the field of planning 
instrumentation curricular and text book material. An 
excellent syllabus on the subject was presented to the 
Executive Board by Mr. Minnar, who is in charge of 
Educational Activities in the National Headquarters 
Office. 


An experiment is being made at the San Francisco 
Conference, May 9-12th. The annual Power Symposium 
will be held in San Francisco at the same time but in 
a different location. The Conference will have its head- 
quarters in the Jack Taar Hotel while the Power 
Symposium will have its headquarters in the St. Francis 
Hotel with meetings held on the campus of the Uni- 
versity of San Francisco. Registrants may attend either 
meeting, but will be asked to indicate their preference 
for either the proceedings from the Power Symposium 
or preprints from the Conference. These two events 
are separated geographically and handled independent- 
ly in order to try to maintain the atmosphere of con- 
centration on a single field of technical interest, which 
identifies a symposium, as well as to offer the ad- 
vantages of an exhibit. The program is planned so 
that there will be a minimum of overlap of interest 
in the technical sessions held at the conference and 
those held at the power symposium. This experiment 
is one of the definite means by which the Society is 
trying to reduce the large number of technical meet- 
ings which compete for the available time and travel 
budgets of interested personnel. 








» NEW MEMBERS 


AKRON: Richard A. Wade 

ALBUQUERQUE: Paul H. Wright 

ASHTABULA: Homer L. Wirth 

BOSTON: Frederick G. Clay, Robert J. 
Ferran*, Donald R. Hyer, Whitman A. 
Richards, Royal N. Schweiger*, Carl 
V. Vizzini 

CALGARY: Ulyss E. Thorne 

CAROLINA PIEDMONT: Charles L. Ba- 
ker, Cletus T. Funberburk, Jr., Jerry 
H. Pochert 

areer ILLINOIS: Richard S. Glenn 

ry KEYSTONE: Jay W. Hackett, 
“To T. Tyburski 

CHICAGO: John T. Arima, Anthony Day, 
Bayard C. Davis*, John T. Edwards, 
Rafael T. Gomez, Robert J. Lamczyk*, 
Franklin J. Lane*, Douglas J. Mac- 
Kenzie, Kevin E. Moran, Robert L. 
Pasek, Ray J. Stanish, Roger W. Teng- 
wall, James M. Utzig, Robert L. 
Wham* 

CINCINNATI: Richard E. S. Diggs, John 
B. Hurd, Curtis F. Koefod, James W. 
Lovill, Jr., John F. Mc Devitt, Carl W. 
Spalding, Hugh E. Templeton 

CLEVELAND: John M. Carpenter, William 
C. George*, Donald C. George, Wil- 
liam J. Hartman, Allan Koeppel, Ger- 
ald B. Hall, Joseph J. Ochaba, William 
R. Stern, Richard W. Schulke 

COLUMBUS: George Harris*, Horton S. 
Spitzer 

CONNECTICUT VALLEY: 
Brehm, Fred I. Kent 

DAYTON: Herbert M. Haller, 
Harris, Charles E. LeBoeuf, 


C. Macy 

DETROIT: Edward M. Duda’, 
Wakamo, Robert L. Wilkins 

EASTERN NEW YORK: Lewis F. Lewis 

FOX RIVER VALLEY: Joseph J. Neton, 
Richard T. Voelz 

HOUSTON: Lewis E. Brooks, Albert L. 
Robbins, James M. Walls 

IDAHO FALLS: Jimmy P. Bernard, Nolan 
W. Hancock, Robert D. Mandt*, Lloyd 
W. Stephenson, Keith H. Swensen, 
Don W. Wilson 

INDIANAPOLIS: Frederick Begley, Har- 
old E. Crooks, Robert A. Goslin 

JACKSONVILLE: Robert E. Geiger, Jr. 

LEHIGH VALLEY: Bernard M. Anderson, 
Frank S. Kalisik 

LONG ISLAND NEW YORK: Forest L. 
Henderson, Jr., M. Raymond Kall- 
man*, William R. Klingler 

LOS ANGELES: George W. Coleman’, Ed- 
win E. Fritz, Arthur R. Soffel, A. 
Maicolm _ Staheli 

LOUISVILLE: Gerald D. Northern 

MATI: Keith B. Davis, Bernard L. Frank, 
Edward F. Grala, James P. Hackett, 
Robert G. Landringham, Robert L. 
Olmstead, William F. Palmer, Robert 
D. Sellers, Timothy W. Stone, James 
R. Wrig ht 

MEMPHIS: Ned C. Cantrell, John Rieker 


George J. 


John D. 
Samuel 


Chester L 


MILWAUKEE: Charles P. Hemauer, Rich- 


ard Seaman 
MOJAVE DESERT: Douglas W. Marshall, 
Leiov Martin, Charles A. Woodcock* 
NEW JERSEY: John G. Barcas, William 
M. Davidson, Svenward Eike, Joseph 
L. Lorenz, David D. Millet, Chett G. 
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NEW ORLEANS: Sergie R. Concha 

NEW YORK: Arthur R. Jones, Morris 
a ogy Joseph A. Tanney, Leo 

eiss, John L. Zimmerman 

NORTHERN CALIFORNIA: Harold T. 
Glicken, Barney Hekkala, Harold J. 
Hubinger, Merrill J. Luthman*’, John 
D. MacAuley*, Richard C. Vasey 

NORTH TEXAS: Billy Burley, Karl Dam- 
gaard, George R. Hatfield, Jack B. 
Morgan, Joseph J. Nastasiak, William 
L. Stone, James Weech 

OAK RIDGE: David C. Kruse 

OMAHA: Alvin R. Tindell* 

ORANGE COUNTY: Edward J. Frens 

— Arthur M. Sherman, William 
. Stevens, Jr. 

PENSACOLA: Jack W. Glenn 

PHILADELPHIA: Howard S. Agnew, 
Joseph R. Atmore, Jr., Thomas E. 
Berridge, John H. Busser, Jack J. 
Dannenberg, James W. Davis, Her- 
man G. Elbert, William J. Johnston, 
Russell H. Kessler, Peter J. McCann, 
Raymond F. McHugh, Jr., Raymond 
F. McHugh, Sr., Alexander A. Mikutis, 
John L. Winterbottom 

PITTSBURGH: J. W. Becker, Robert J 
Potoski, John W. Smith, John W. 
Walters 

PORTLAND: James R. Cherry, Paul H. 
Chitwood, Paul D. Lintner 

RICHLAND: Gerald R. Klingler 

ROCHESTER: Benjamin B. Dayton, Rob- 
ert Schmedes 

SABINE NECHES: Richard P. Schiller, 
Louis E. Stough 

SAN DIEGO: Charles E. Boyd, Richard 
A. Cox, Rodney O. Dillon, Richard G. 
Dixon, Richard N. Franklin*, Michael 
N. Fry, John M. Herman, Norman G. 
Litell, William J. Quapp, Vincent M. 
Ricchiuti, Don Slote, Elmer K. 
Squier’, Donald L. Wood, Stanley M. 
Zimny, Jr. 

SAN FERNANDO VALLEY: 


Owens 

ST. LOUIS: William T. Pinet, Jr., 
Terrey 

SARNIA: Paul Evans, Stuart F. Smith 

SANTA CLARA VALLEY: Theodore C. 
Anderson, Karl W. Engstrom, Forrest 
A. Nelson*, Donald E. Stephens*, Jay 
E. Stone 

SEATTLE: Donald M. Christensen, Robert 
H. Collins, Jacob M. Pochepan 

— END: Robert L. Claflin, Carl R. 

iley* 

SOUTH TEXAS: Carl D. Bartine 

SOUTHERN TIER NEW YORK: 
M. Herzfeld 


James E. 


Lewin 


George 


TORONTO: John M. Allen, Peter Bach- 
me.er, William D. Bard. David Beat- 
tie, Jerry S. Bloom, Keith S. Boorman, 
Warren E. Clark, William T. Deane, 
John L. Dutton, Robert H. Elliott, 
Frank Fabarizzi, Ronald J. Hall, 
Charles D. Hunt, Bruce E. Irvine, 
Wolfgang Kirchner, John Lilleberg, 
John H. McGill, Hugh C. McIntyre, 
Ralph E. Mowat, Harold R. Quinn, 
Hans Reypa, Sheldon M. Rittenberg, 
Garnet J. Rosamond, Reg N. Shrigley, 
Milton J. Stark, Victor IL Szlegiel, 
Gordon H. Turwbull, Nariman Vakil*, 
Sidney R. Wilson, Samuel L. Yama- 
moto 

TULSA: Dexter E. Smith 

TWIN CITY: Robert B. Pollock, Jr.* 

VANCOUVER: Arthur W. Bleue, Donald 
A. King*. Donald K. Llewellyn, Edgar 
Cc. A. Wood 

WASHINGTON: Eugene K. Johnson, Paul 
A. Kendall, Leonard C. Lidstrom* 

WAYNE COUNTY: Jack E. Griffith, 
George J. Holden, William S. Hultz, 
Gilbert A. Smith 

NESTERN MASSACHUSETTS: Edward F. 
Harris. William E. Fress, Jr. 

WILMINGTON: Walter L. Briggs, Harry 
R. Colyer*, Clayton L. Hoffner, 
Charles H. Johnson, Aaron J. Martin*, 
James L. Szymanski ‘ 

UNAFFILIATED UNITED STATES: David 
K. Angerbauer, Jack A. Armstrong, 
Charles A. Barnes, John L. Dillon 
Barrera, Dwain L. Baxter, Roger A. 
Benegar, Donald M. Bouchard, Clar- 
ence B. Callahan, Jerry D. Cannon, 
Clarence E. Case, Clyde L. Cathcart, 
Ray D. Criddle, Norman L. Danforth, 
Frank Date, Darell E. Dougherty, Jim 
F. Egbert, Howard R. Flake, Blaine 
C. Fullmer, John N. Gardner, William 
R. George, Raymond L. Gonsales, Her- 
bert T. Griffin, Burrel F. Hailey, 
Douglas K. Hendricks, Norman A. Hill, 
Clyde D. Hostetler, Gordon L. Hous- 
ton, Dewqyne K. Ivie, Douglas N. 
Jenkins, Robert J. Knapp, Fletcher 
W. Lindsay, Phillip W. Lively, Jr., 
Frank V. R. Lydic, John B. McEntire, 
Donald H. McKay, Gordon E. McNitt, 
Rolando Miranda, James B. Morris, 
Emrani Nasser, Ken Nukaya, Len- 
wood J. Pinkham, Robert A. Pinkham, 
Paul F. Purton, Rotert G. Pandall, 
Robert L. Reimann, Glyn K. Romrell, 
Wayne E. Rose, Donald L. Sluder, W. 
Robert Stamm’, Richard F. Steinmetz, 
Albert R. Stronach, Ronald E. Terry, 
Fred L. Throckmorton, Sheldon R. 
Tracy, Carl N. Turner, Linwood C. 
Upton, James R. Vanderveld, James 
F. Vogel, Charles R. Walters, Donald 
D. Wheelwright, Gerald L. Young 

UNAFFILIATED FOREIGN: Luciano Bal- 
dassini*, Marcel P. Godon*, Yasuo 
Nozaka 


*Signifies that a new member of ISA has been admitted as a Senior Member 


¥ ADVANCED TO SENIOR MEMBER 


AKRON: Paul J. Reiser 
ALBUQUERQUE: Roland G. ' tree 
ASHTABULA: Homer L. Wirth 
ATLANTA: Samuel Ellis 
BALTIMORE: Thomas G. 
Bertram Winchester, Jr., 
Schlesinger 
BIRMINGHAM: James Brainerd Preston 
BLUE RIDGE: Walter K. Smith, Jr. 
BOSTON: Jack H. Arapian, Paul J. Belan- 


MacAnespie, 
Arthur M. 


ger 
CALGARY: Ulyss E. Thorne 
CENTRAL ILLINOIS: Lloyd R. Bair 
CENTRAL KEYSTONE: Jay W. Hackett, 
c. . Anderman, Jr 
CENTRAL NEW YORK: Clifford M. 


CHARLESTON: Arthur D. Clark, Shep 
Winter, James E. Brock, John A. 
Granath, Michael Valencic, Robert 
Loewe, Leroy W. Liesch, J. H. Cuth- 
bert, Otto J. Lessa, Frank A. Leisey, 
Edward H. Collender 

CINCINNATI: John F. McDevitt, Hugh E. 
Templeton, Carl W. Spalding, Robert 
B. Bradley, Richard K. Stoms, Guy 
Borden, Jr., Joseph L. Cassidy, Cass- 
idy, Nathan Gilbert, Frank H. Trick- 
ey, George M. Welch, Ned E. Downs 

CLEVELAND: Robert G. Watson, Robert 
E. Frey 





COLUMBUS: George Harris 

CONNECTICUT VALLEY: Roger S. Swain 

DAYTON: Willard Tobin 

EASTERN NEW YORK: Lewis F. Lewis, 
David L. Hillhouse, William J. Claffie, 
Sheldon C. Richardson 

FAIRFIELD COUNTY: Lawrence T. Gar- 
nett, Abraham Savitsky 

GREAT SALT LAKE: Jack H. Strong 

HOUSTON: R. S. Miller, Harold Garner, 
Donald M. Wreyford, Ralph G. Spros- 
ton, Jr., Robert E. Paulson, Richard 


A. Arnett 

— FALLS: Robert D. Mandt, Robert 
. Gates, Glen R. Rowberry 

KANSAS CITY: Henry Herman Schmall, 
James F. Hadley, Pete Airola, Rhein 
Renninghoven 

LEHIGH VALLEY: Bernard M. Anderson 

LOS ANGELES: George W. Coleman, 
Arthur R. Soffel, Richard D. Mylius, 
Norman F. Jasset, David Van Min- 
deno P. O. Vulliet, Albert I. Tatkin, 
Marlan E. Bourns 

LOUISVILLE: John Stanley Hafling, 
Emanuel Malkin, Robert C. Thomas 

MOJAVE DESERT: Charles A. Woodcock, 
Kenneth R. Lundy, Jr 

MONTREAL: John L. More, Jean Richer 

NEW JERSEY: Herbert J. Kirschmann, 
Edward N. Schwalje, Thomas Testa, 
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William M. Davidson, John G. Barcas, 
Stanley B. Levine, Nicholas L. Delear 

NEW YORK: Morris Koblenz, Leo A. 
Weiss. Charles S. Hazard, Salvatore 
Cc. Gottilla, George Haaf, Morton 
Kronengold, William L. Crosby, L. V. 
Edwards, Ted Z. Plaut 

NIAGARA FRONTIER: Paul R. Belling, 
Roland E. Langlois 

NORTHERN CALIFORNIA: Otto J. M. 
Smith, Paul Schroth, Frank A. Day, 
Robert Burns McAulay, Robert F. Cox, 
William T. Mayer, Merrill J. Luth- 
man, John D. MacAuley 

OAK RIDGE: Ira O. Johnson, Jr., 
F. Dunlap 

OKLAHOMA CITY: Ralph A. Morgen 

OMAHA: Charles F. King 

ORANGE COUNTY: Dale D. Koepke, 
Charlies G. Palmer 

PADUCAH: Charles I. Overbey E. M. 

Joseph G. Sneed, G. G. 


Turner 


Blacksher, Jr. 
PANHANDLE: 
Campbell 
PHILADELPHIA: Charles A. Maloney, Jr., 
Frederick G. Merckel, Jr., William 
Kegelman, P.E., Manious Gottlieb, 
Walter A. Huss, Harry D. Pegg, 
Thomas J. Facer, Joseph J. Flynn, 
Henry F. Plummer, Jr., Max Garber 
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District Vice Presidents meeting at New Orleans President’s Midwinter Conference. Left to right Barton Jones; Rob- 
ert C. Mann; Nelson Gildersleeve; Milton M. McMillen; Thomas H. Pierson; President John Johnston, Jr.; Adelbert 
Carpenter; John C. Koch; John J. McDonald; John R. Mahoney; Charles A. Kohr; Glenn F. Brockett; George L. Kellner. 


Progress Through Planning 


ISA occupies a unique position when compared with 
other professional and technical societies. Because instru- 
mentation cuts across all industries and involves every 
science and technology, ISA’s primary objective is to 
dessiminate information from industry-to-industry at 
all levels of activity. Its organization is made of people 
from every major industry, and within each industry, 
from top management to the bench technician. To 
effectively plan and administer the manifold programs 
and activities requires communication and understand- 
ing of responsible individuals. This is accomplished 
by conducting a top-level meeting of all Society officers, 
directors and committeeman each year, called the Presi- 
cent’s Midwinter Conference. The 1959-60 Conference 
was held at the Roosevelt Hotel in New Orleans on 
December 9, 10 and 11. The primary objective of the 
nearly 100 officers and committeemen in attendance 
was to give serious deliberation to the principle prob- 
lems which challenge ISA. Below are discussed six 
basic activities which were chief topics of discussion. 
They are typical of the 23 problems which were on 
the three day program. 


Publications Program 


A vast volume of literature is being published on 
instrumentation and automatic control. The publica- 
tions committee has been considering an abstracting 
service which, if accepted by the Society, will involve 
many problems of organization and financing. 

There are about 500 abstracting services in the U. S. 
for science and technology—are these reasonably ade- 
quate to serve all who need instrumentation informa- 
tion, or is an instrumentation “package” abstracting 
service needed? 

The scope of a comprehensive service must also be 
considered in terms of the potential user audience and 
subscriber market. Another question concerns the 
journals and other literature which must be searched 
to insure complete coverage, and the rate of produc- 
tion of instrumentation literature—possibly as many 
as 20,000 to 40,000 documents annually. 

An important element of the problem is distribution 
of such service—should there be a published abstracts 
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journal and index for individual use, or should the 
service be limited to regional information centers? 

As announced in the January ISA Journal, work on 
the Transducer Compendium is underway. A basic 
question discussed related to the best format for dis- 
tribution of this information to industry, whether on 
punched cards, tape, or some other format. 


Conference and Symposia 


ISA’s national conferences and exhibits have pro- 
vided the best opportunity for cross-pollination of ideas 
among different industries and different segments of 
instrumentation technology. The recently adopted ISA 
conference and exhibit policy provides for four such 
events each year. These will be held in different in- 
dustrial regions, so that in four or five years time every 
major region will have had such a conference. The 
object of this is to extend the acknowledged benefits 
of these conferences and exhibits to a greater number 
of people. 

Additional conference do present certain problems to 
those responsible for programing the technical sessions. 
These problems are not insurmountable, but their so- 
lution will demand time, effort and coordination. 

Time is needed to broaden the scope of responsible 
divisions and to acquire the additional personnel needed 
to develop the sessions. 

Until the divisions have more workers in more areas, 
a greater effort must be made by present workers to 
maintain the high technical level of ISA conferences. 

All divisions must coordinate their plans so that 
subject matter will not be duplicated, or a topic neg- 
lected, at a specific conference. More thought must be 
put into total planning for each meeting, so that con- 
ference content will more nearly meet the needs and 
interests of instrumentation personnel in the industrial 
region surrounding the conference city, which is the 
area from which most registrants normally come. 


Expanding the Standards and Practices Program 


Activities of the Standards and Practices Department 
have established ISA as the authoritative agency for 
instrumentation standards. For the first time, the Amer- 





ican Standards Association is looking to ISA to head 
instrumentation standards activities. 

But to maintain and strengthen its present position, 
ISA must increase its output of instrumentation stand- 
ards. In the 14 years since the Society was formed, the 
Department has issued 21 RP’s. Over the next three 
years, and with only the present committees, it pro- 
poses to develop another 21 RP’s, and to make 10 re- 
visions to existing standards, about 3 times the number 
made over the past 14 years. This is a considerable 
improvement, but much greater progress can be made 
with the help of the Technical and Industry Depart- 
ments in preparing lists of possible standards and 
finding people to work on them. 

In addition, new survey committees must be created, 
since experience shows only about 1/3 of them will 
mature and bear fruit. Review Boards must be selected 
from a broader cross-section of industry. The average 
time required for a committee to develop its first RP 
—now three years—must be reduced, as must be the 
average time required to produce additional RP’s. 


Promoting Student Membership 


ISA’s student membership should be raised from the 
present 2% of the total membership for these reasons: 
ISA membership must be drawn mainly from univer- 
sity technical graduates—while ISA may attract num- 
bers of those already graduated, they are likely to 
have affiliated with at least one other society by grad- 
uation time, thus diluting their interest in ISA; since 
qualified technical graduates are likely to make the 
most important contributions to science and engineer- 
ing, the Society must accept an obligation to interest 
more students in instrumentation opportunities and in 
actually making contributions to instrumentation. 

Societies such as AIEE, IRE and ASME have had 
good success in enrolling student members, both be- 
cause of better promotion efforts and because these 
societies represent classical engineering disciplines— 
frequently faculty members belong to one of them, ac- 
tively work in its organization, and favorably influence 
students to join it. ISA is handicapped in this respect 
because instrumentation is not recognized as a curricula 
leading to a degree except in a very few universities. 

To compensate for this, ISA must interest important 
faculty members through personal contact, the work 
of the Technical Divisions and the activities of the 
Education committee. Sections must promote programs 
which draw students into active contact with the So- 
ciety. To support these efforts, a high-level public re- 
lations campaign beamed at colleges should keep these 
people better informed about ISA and stimulate their 
interest. 


Internal Communications 


Since ISA works chiefly through committees, they 
form the vital link in the chain of internal communi- 
cations. To the extent that the committee members 
are stimulated to contribute ideas, and to the extent 
that their ideas are put into effect determine, in great 
measure, the velocity of progress in achieving ISA 
goals. 

Improved conference leadership will give committee 
members a sense of greater participation and induce 
their ideas and their attendance at meetings. It will, 
thereby, also attract other volunteers. As a means of 
achieving this, the suggestion is that each year a 
short course in conference leadership be given to both 
present and potential ISA chairmen, concentrating on 
preparation for a meeting, preparation of a provocative 
agenda and the conduct of a meeting. 

Improved transmission of committee proposals will 
speed up the approval process, add to the satisfaction 
of committee service, and accelerate the achievement 
of the Society’s objectives. This can be accomplished 
if committee minutes give more thorough coverage. 
They should contain the essence of the problem, its 
alternate solutions, and the conclusions of the com- 


A portion of Industry Department meeting. Left to right 
W. B. Mulligan; Max T. Nigh; H. R. Fisher; John V. Opie; 
William A. Crawford; Stanley Knoblock; Glen G. Gallagher. 
In attendance, but not shown, were Louis G. Good; T. C. 
Schroeder; Floyd E. Bryan; C. S. Lisser; Richard R. Web- 
ster; T. M. Hoffman. 


A portion of attendance at Technical Department mecting. 
Left to right H. F. Rondeau; J. T. Ward; J}. E. Frank; A. H. 
Freilich; and N. L. Isenhour. In attendance, but not shown, 
were T. C. Wherry, Department V.P.; H. J. Nobels, M. D. 
Weiss; M. ]. Ladden; GC. H. Bouman; Dr. R. H. Tripp, Presi- 
dent-elect-Secretary. 


mittee, together with the necessary information to sup- 
port the proposal 


Society Correspondence Course Program 


Only a limited number of engineering schools in the 
U. S. offer specific training in instrumentation. Even 
though many more such schools are adjusting their 
curricula to provide for future instrumentation train- 
ing needs, there is an immediate need for trained in- 
strument technicians and mechanics—and not enough 
educational facilities to train men in the quantities 
needed at this time. In addition, many engineers trained 
in other disciplines are finding they have a need for 
some instrumentation training. 

Since ISA is the only engineering society devoted 
exclusively to instrumentation, it should play an im- 
portant role in providing for these needs. 

Over the past months, many ISA members have of- 
fered their assistance in programing .educational ac- 
tivities and commenting on the type of educational serv- 
ices ISA might provide. The suggestion which has re- 
ceived the broadest support is that which recommends 
an individual or group-study type of correspondence 
program supplying a standard format of instruction 

If ISA is to initiate a correspondence program, cer- 
tain factors must be considered: How can course ma- 
terials be obtained? Who should determine what course 
subjects should be prepared? How will these courses 
be administered with regard to grades, course partici- 
pants and instructors? 
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Instrumentation is unique in comparison with engi- 
neering and scientific professions such as electrical, 
mechanical, industrial, etc. In describing its scope and 
definition, one finds that instrumentation embodies va- 
rying degrees of all professions and all technologies, and 
cuts across all industries. Fundamentally, the art and 
science of measurement, communication and control— 
which is instrumentation—pervades every facet of our 
industrial and social economy. The Instrument Society 
of America, dedicated to disseminate information about 
instrumentation, recognizes the complexity of its obli- 
gation and is so organized to effectively carry out the 
task. 


T. C. WHERRY 
Phillips 
Petroleurr 
Technical 


Vice President 
ISA 


To consolidate the instrument interests and problems 
common to each major industry, ISA has in its national 
organization structure ten major Industry Divisions, 
such as Chemical, Food, Transportation, Metals, and 
Aeronautical. Common to each industry are the basic 
technologies, such as research, maintenance, testing, and 
design. To consolidate these common interests which 
cut across industrial groups, ISA has in its national or- 
ganization nine major Technical Divisions, such as Anal- 
ysis, Management, Maintenance, and Data Handling. 


The horizontal Technical Divisions cutting across the 
vertical Industry Divisions form an interlocking grid 
of 90 intersection points or different specific areas of 
instrumentation. 
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This article, the first in a series about ISA’s national 
organization and committees, will describe the ob- 
jectives, programs and plans of the nine Technical Di- 
visions which constitute the Technical Department: 
Analysis; Feedback Control Systems; Data Handling 
and Computation; Physical and Mechanical Measure- 
ments; Management; Electronics; Measurement and 
Control, Photographic; and Installation, Operation and 
Maintenance. The primary objective of these Divisions 
is to provide the means for information exchange from 
one industry to another through such devices as con- 
ferences, symposia, workshops, films, textbooks, hand- 
books, standards, special reports and cooperation with 
other technical and professional societies. 


Despite the obvious handicaps of “committee bottle- 
necks” in this organizational structure, ISA Divisions 
“do things” and “get results” as these examples of 
typical programs and activities show. The bi-annual 
International Gas Chromatography Symposium con- 
ducted by the Analysis Instrumentation Division is an 
example of a high level technical meeting organized to 
meet the need to discuss a significant new aspect of 
measurement instrumentation. The publication of the 
proceedings of this meeting as a text book is an example 
of wide-spread information dissemination. The Feed- 
back Control Division has organized a series of special 
workshops to appraise and discuss the new technological 
concept of systems engineering. The Physical and 
Mechanical Measurement Division organized and con- 
ducted a special workshop to discuss fundamental as- 
pects of the growing new problem of measurement 
standards in industry and government. 


These examples go on and on. They are concrete 
cases of how ISA is fulfilling its objective — “to ad- 
vance the art and science of instrumentation.” On the 
following pages you will read about the imposing num- 
ber of papers and activities scheduled and planned for 
1960 by the Technical Department Divisions. They are 
directed by capable leaders in instrumentation and au- 
tomatic control. Their energetic leadership is creating 
many new opportunities and services for members of 
ISA. They are pushing to expand these services to 
match the growth of our industry and profession. 


The Technical Department of ISA is administered by 
T. C. Wherry, of Phillips Petroleum, with the official 
title of Technical Vice President and member of the 
National ISA Executive Board. He is elected to his 
position by membership vote. Future articles will dis- 
cuss these major national organization groups — In- 
dustry Department, Standards and Practices, Finance, 
Exhibits, Publications, Education, Research, Planning 
and Administration, Membership, and the eleven geo- 
graphical District organizations. 





Data Handling and Computation 


Division Director: Arthur 
Freilich (photo left), The Bur- 
roughs Corporation. 


Objectives: To serve the 
needs of ISA members and the 
industry in general in the 
areas of computing, data hand- 
ling, data reduction, telemeter- 
ing and computer control— 
from the standpoint of both de- 
sign and application. 


Conference and symposium participation: Three pap- 
ers on data handling and computation at ISA’s Winter 
Conference in Houston; three papers at ISA’s Spring 
Conference in San Francisco; twenty-five papers at 
the Computer Clinic, Data Handling Workshop and 
technical session on Computer Control scheduled for 
ISA’s Annual Conference in New York; cooperating 
with AIEE, ARS and IAS in sponsoring the National 
Telemetering Conference, Santa Monica, Calif., in May, 
1960. 


Publications: Special ISA Journal issue on data hand- 
ling, 1960; ISA Transactions. 


Cooperation with ISA Sections: Section Relations 
Committee is compiling a list of speakers on data hand- 
ling and computation subjects who are available for 
local meetings; list of films on data handling and com- 
putation available to Sections. 


Projects for 1960: Creation of paper solicitation net- 
work to assure a steady supply of original papers; crea- 
tion of a review board to evaluate papers prior to 
publication or presentation. 


COMMITTEE CHAIRMAN: Associate Director, Geoffrey Post, 
Genesys Corp.; Digital Computers, G. Daniels, ISI Inc.; Analog 
Computers, W. B. Field, Union Carbide Olefins; Computer Con- 
trol, Dr. L. Lapidus, Princeton University; Associate Director, 
John Frank, Reaction Motors; Data Storage, Retrieval and Dis- 
play, A. Rahm, Recordak, Inc.; Telemetering and Data Trans- 
mission, H. Pruss, Telemetering Corporation of America; Data 
Reduction, W. Nottingham, Martin Co.; Associate Director, Larry 
Keenan, Beckman Systems; Houston Conference, S. Kaufman, 
Shell Development; Data Handling Workshop, Bliss Bushman, 
Consolidated Systems; San Francisco Conference, R. Saunders, 
Benson-Lehner; National Telemetering Conference, Hugh Pruss 
Division Secretary, H. McKenna, General Motors; Education 
Committee, S. Kaufman, Shell Development; Publications, R 
Wendt, Westinghouse; Section Relations, G. Bailey, Minneapolis- 
Honeywell 


Physical and Mechanical 
Measurement Instrumentation 


Division Director: Mills 
Dean III, (photo left), David 
Taylor Mode! Basin. 


Objectives: To develop, in- 
terpret, evaluate and dissemi- 
nate information to constantly 
expand the knowledge of in- 
strumentation for physical and 
mechanical measurements such 
as mass, dimension, time and 
frequency, strain, vibration, 

tensil, impact, and compressive strength, creep, thermal, 
acoustic, colorimetry, phvsical testing, and basic medi- 
cal measurements 


Conference and symposium participation: Five papers 
at ISA’s Winter Conference in Houston; three papers on 
“New Trends in Instrumentation for Vibration and 
Shock Analysis” at ISA’s Spring Conference in San 
Francisco; day-long workshop on Standards of Measure- 
ment plus five to eight technical papers at ISA’s An- 
nual Conference in New York. Three papers on “Chemi- 
cal Industry Progress in Physical and Mechanical 


Measurement Instrumentation” at ISA’s 1961 Winter 
Conference; workshop on “Progress in Standards of 
Measurement” at ISA’s 1961 Spring Conference. 


Publications: Work on “Bibliography on Strain Gage 
Waterproofing” in progress; special ISA Journal issue 
on physical and mechanical measurement instrumenta- 
tion planned for Fall, 1960. 


Projects for 1960: Formation of special committees 
to work on specific tasks related to standards of meas- 
urement; the first of these, a special task force to pre- 
pare a glossary and definitions of terminology for 
standards of measurement. 


COMMITTEE CHAIRMEN: Associa‘e Director of Public Relations, 
Charles Balleisen, Southern Methocist University; Advisor to the 
Director, Dick DiMichele, Genera] Electric; Associate Director, 
Richard Douglas, Newport News S.iipbuilding and Drydock Co.; 
Associate Director, Ralph Bowen, U. S. Navy Reference Standards 
Lab; Associate Director. Orval Linebrink, Battelle Memorial In- 
stitute; Strain, Prof. G. Wayne Brown, University of California; 
Vibration, G. H. Brittain, Lockheed Aircraft; Medical, Dr. Forest 
K. Harris; Research and Development, Lawrence Fleming; Phy- 
sical Testing. W. M. Robinson, Chemstrand Corp.; Colorimetry, 
Nathanial Pulling, General Electric 


Photographic Instrumentation 


Division Director: Don B. 
Prell (photo left), Benson- 
Lehner Co. 


Objectives: To develop, in- 
terpret, evaluate and dissemi- 
nate information concerning 
the equipment, techniques, ap- 
plications and methods of 
photographic instrumentation 
in the areas of data recording, 
measurement and control. 


Conference and symposium participation: Six papers 
to be presented at ISA’s Annual Conference in New 
York. 


Projects for 1960: Plans include an annual report ap- 
praising the current state of photographic instrumenta- 
tion and the progress anticipated; outline of a workable 
classification system and compilation of performance 
features of photographic instrumentation hardware; 
program to stimulate contributions to the permanent 
literature; program to stimulate research into basic 
techniques. The Division also plans to survey the needs 
for augmented photographic instrumentation—findings 
and recommendations to be submitted to the Education 
Committee. An honors and awards program is planned 
for the outstanding article, report, paper or other pub- 
lished document based on importance and quality of 
content and exposition, and for the outstanding tech- 
nical, educational or philosophic contribution to instru- 
mentation science and technology, in concept or im- 
plementation. 
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Analysis Instrumentation 


Division Director: Henry J. 
Noebels (photo left) manager 
of application engineering for 
Beckman/Scientific and Proc- 
ess Instruments. 


Objectives: to further the use 
of analysis instruments, not on- 
ly in the lab, but also in meas- 
urement and control applica- 
tions on the plant streams of 
the processing industries. 


Conference and symposium participation: Six papers 
on laboratory and process analysis instrumentation at 
ISA Winter Conference in Houston; nine papers on 
process analysis and air pollution instrumentation at 
ISA’s Spring Conference in San Francisco; twelve papers 
on lab analysis, medical instrumentation and process 
analysis instrumentation at ISA’s Annual Conference in 
New York; twenty-five papers at the Annual ISA Sym- 
posium on Industrial Methods of Analysis in Montreal. 

Pubiications: Sample Handling Manual, to be pub- 
lished in 1961; Buyers guide on end-point analyzers, 
now in preparation; special ISA Journal issue on analy- 
sis instrumentation planned for Summer, 1960; proceed- 
ings of 1960-61 ISA Gas Chromatography Symposium to 


be published in book form by Academic Press; in prepar- 
ation, a standardized list of symbols for sample handling 
components to be published in 1961. 


Projects for 1960: Creation of a discussion group in gas 
chromatography which will function as a voluntary, ac- 
ademic discussion group meeting from four to six times 
a year, beginning this spring, at ISA and other national 
society meetings, including the Gordon Research Con- 
ference; creation of a monthly journal devoted exclus- 
ively to design and applications of process and lab an- 
alysis instrumentation, a field not now covered by any 
one technical journal; organization of committees on Air 
Pollution Instrumentation and on Medical Analysis In- 
strumentation. 


COMMITTEE CHAIRMEN: Associate Director, Dr. Robert F. 
Wall, Monsanto Chemical Co.; Associate Director, Marvin D. 
Weiss, Union Carbide Olefins; Electromechanical Methods of An- 
alysis, Thomas J. Kehoe, Beckman Instruments; Chemical Meth- 
ods of Analysis, Dr. John P. Strange, Mine Safety Appliances; 
Chromatography, Nathaniel Brenner, Perkin-Elmer; Sampling 
Systems, Edwin A. Houser, Beckman Instruments; X-Ray and 
Electron Spectroscopy, Dr. D. C. Miller, Phillips Electronics; 
Optical Methods, D. J. Troy, E. I. du Pont de Nemours & Co.; 
Mass Spectroscopy, David J. Fraade, Consolidated Electrodynam- 
ics; IMA Symposium Program, William C. Gardner, C. F. Braun 
& Co.; Publicity, George Field, Batten, Barten, Durstine & Os- 
borne; Air Pollution Instrumentation, Dr. Donald F. Adams, 
Washington State University. 


Feedback Control Systems 


Division Director: Geert H. 
Bouman (photo left), Minneap- 
olis-Honeywell Regulator Co. 


Objectives: To develop, in- 
terpret, evaluate and dissem- 
inate information which con- 
tributes to the general knowl- 
edge of automatic control] 
theory and its application to 
control systems. 


Conference and symposium 
papers participation: Nine technical papers presented at 
ISA’s Winter Conference in Houston; three at ISA’s 
Spring Conference and six at the Annual ISA Confer- 
ence; cooperating in the sponsorship of the Joint Auto- 
matic Control Conference in September, 1960, at Cam- 
bridge, Mass. 


Cooperation with other Societies and ISA Divisions: 


Liason with similar activities in other Societies, such as 
the American Automatic Control Council, through which 
ISA will participate in the First International Confer- 
ence on Automatic Control in Moscow this June; cooper- 
ation with ISA RP-26 Committee on “Dynamic Response 
Testing of Process Control Instrumentation.” 


Projects for 1960: Three new committees—Motion Pic- 
ture, Publications, and Control Applications—will work 
to initiate contributions to the knowledge of analog and 
digital computer application for control system design 
and to the many control-theoretical aspects of computer 
control of industrial processes. 


COMMITTEE CHAIRMEN: Associate Director, D. E. Berger, 
Phillips Petroleum; Secretary, D. W. St. Clair, E. I. du Pont de 
Nemours and Company; Houston Conference, Dr. R. J. Fanning, 
Continental Oil Co.; San Francisco Conference, Dr. E. I. Ergin, 
Beckman Instruments; Joint Automatic Control Conference, R. K. 
Adams, Oak Ridge National Laboratory, and A. R. Aikman, 
Schlumberger Well Surveying Co.; American Automatic Control 
Council Delegate, N. B. Nichols, Taylor Instrument Companies. 


Electronic Instrumentation 


exciuides items used directly for process control, com- 
putation and data transmission. 


Division Director: D. S. 
Lansdon (photo left), Hewlett- 
Packard Company. 


Objectives: To promote bet- 
ter understanding among man- 
ufacturers of electronic test 
and measuring instruments in 
regard to the applications of 
existing instruments and the 
need for new types of instru- 
ments; to provide a technical 

level of coordination to assist trade associations and gov- 
ernment agencies in the discharge of their obligations; 
to increase the scope of ISA activities with respect to the 
electronics industry. The scope of these objectives in- 
cludes instruments and transducers of an electronic na- 
ture used for test and measurement; this specifically 
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Conference and symposium participation: Electronics 
Service Seminar at ISA’s Winter Conference in Houston; 
three technical papers at ISA’s Spring Conference in San 
Francisco; three papers at ISA’s Annual-Conference in 
New York; Seminar on Electronic Instrumentation Man- 
ufacturing Problems at ISA’s Annual Power Conference, 
San Francisco, May, 1960. 


Standards and Practices: Cooperating with IRE in writ- 
ing electronic instruments standards; negotiating with 
AIEE for a similar program. 


COMMITTEE CHAIRMEN: Program, L. V. Ostrander, General 
Motors; Standards, Morton G. Scheraga, Analab Instrument 
Corporation. 





Management and Economics 


Division Director: N. L. Isen- 
hour (photo left), Union Car- 
bide Nuclear Company. 


Objectives: To develop in the 

executive management group 

a greater understanding of the 

instrumentation group’s pres- 

ent and potential contribution 

to the overall success of an or- 

ganization, and to provide in- 

strument management groups 

with specific information which will assist them in 

developing a better understanding of overall manage- 
ment and economics problems. 


Conference and symposium participation: Sales en- 
gineering workshop, maintenance management work- 
shop, and management and economics technical session 
at ISA’s Winter Conference in Houston and the Spring 
Conference in San Francisco; six to eight technical 


papers, a sales engineering workshop and maintenance 
management workshop at ISA’s Annual Conference in 
New York. 


Projects for 1960: Creation of an Analysis and Eval- 

uation Section to study management problems, eco- 
nomics, user-manufacturer relations, personnel, etc. 
The Section is broken into small groups studying prob- 
lems in specific areas; some of these groups have been 
formed and are now working on a contract-maintenance 
survey, industry classifications, and a study of the 
economic consequences of computer control system in- 
stallation and management problems. 
COMMITTEE CHAIRMEN: Associate Director, Earl M. Seagrave, 
Celanese Corporation of America; Associate Director, Joseph W. 
Yanak, M. W. Kellogg Company; Secretary, R. F. Mahood, E. I. 
du Pont de Nemours & Co.; Publicity, Robert E. Kiees, Bekman 
Instruments; Distribution, Selection, Applications, John P. Taylor, 
John Paul Taylor Company; Instrument User Management, V. S 
Renton, Public Service Electric and Gas Corp.; Programs, George 
Bazavo, Fischer & Porter Co.; Economics, Richard E. Love, Day- 
strom, Inc.; Research and Development, David B. Burrows, Con- 
tinental Oil Co.; Instrument Industry, J. T. Vollbrecht, Energy 
Control Company 


Measurement and Control Instrumentation 


Division Director: J. T. Ward, 
(photo left) E. I. du Pont de 
Nemours and Company. 


Objectives: To provide use- 
ful, reliable technical informa- 
tion that is not found else- 
where, or to facilitate the use 
of information that is available, 
but not in convenient form, on 
all concepts of instrumentation 
and control relating to the com- 

mon variables such as flow, temperature, pressure, den- 
sity and viscosity; to provide means for direct communi- 
cation between instrument men with mutual interests 
through technical meetings and committee membership. 


Conference and symposium participation: Three papers 
at ISA’s Winter, Spring Conference and Annual Con- 
ference; cooperating with the National Bureau of Stand- 


ards and the American Institute of Physics in sponsoring 
a Temperature Measurement Symposium in Columbus, 
Ohio, in 1961. 


Work in progress: The ISA Transducer Compendium, 
planning for publication in 1961, is now underway. (See 
January 1960 ISA Journal, page 106.) 


Projects for 1960: A study of evaluative test prece- 
dures to provide a reliable yardstick of performance to 
assist in instrument evaluation work; classification of 
control] elements, with the intention of making available 
in the future a publication on this subject similar to the 
Transducer Compendium. 


COMMITTEE CHAIRMEN: Associate Director, H. F. Rondeau, 
General Electric; Secretary, J. F. Coughlin, E. I. du Pont de 
Nemours; Steering Committee, M. E. Stickney, Lockheed Air- 
craft; Technical Papers Review and Pre-approval, P. F. Gilman, 
Taylor Instrument Companies; Primary Elements, S. B. Sprack- 
len, Beckman Instruments; Controllers and Control Accessories, 
G. O. Haglund, General Mills; Final Control Elements, L. R. 
Driskell, Blaw-Knox 


Installation, Operation and Maintenance 


Division Director: M. J. Lad- 
den (photo left), Minneapolis- 
Honeywell Regulator Compa- 
ny. 


Objectives: To develop, col- 
lect and disseminate informa- 
tion related to installation, op- 
eration and maintenance of in- 
strumentation associated with 
measurement and control. 


Conference and symposium 

participation: Presentation of 

Maintenance Clinics at all ISA annual conferences and 
seasonal national conferences. 


Projects for 1960: Preparation of original feature ma- 

terial on installation, operation and maintenance prob- 
lems for publication in the ISA Journal; development of 
a comprehensive outline for technician and mechanic 
training, including newly designed instruments and lat- 
est methods of control; collection and dissemination of 
information on installation and operation practices and 
shop layout and equipment procedures at various plant 
locations and in various process industries. 
COMMITTEE CHAIRMEN: Instrument Maintenance Clinic, L. E. 
Singleton, American Maize Products; Instrument Mechanics 
Training, George A. Larsen, The Texas Company; Instrument 
Shop Layouts and Shop Equipment, C. C. Cobb, Magnolia Pe- 
troleum; Instrument Installation and Maintenance Practices, L. V. 
Morgan, American Cyanamid; Maintenance and Operation Papers, 
J. J. Kelly, Panellit Service Corp. 
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Cobh; Balanoing 
INDICATOR- 
CONTROLLER 


Type RI 


For Measurement of 
Electrolytic Conductivity 





A COMPACT, self-balancing instru- 
ment, the RI Indicator-Controller is 
used for the measurement and con- 
trol of solution concentrations in 
industrial processes not requiring 
recording. The exceptional flexibil- 
ity of the instrument permits its 
use for any measurement of electro- 
lytic conductivity from the very 
highest resistance of pure water 
and condensed steam to the low 
resistance of concentrated solu- 
tions of acids, alkalis and salts. 


FEATURES: 

@ True AC Wheatstone Bridge 

@ Large easily read scales 

@ Plug-ins for automatic or manual 
temperature compensation 

@ Self-balancing, responds immediately 
to any change in solution conduc- 
tivity 

@ Available as a multi-range instrument 
for laboratory use, replacing manual 
balance bridges 

@ Many types of control accessories 
available. 


Send today for catalog covering 
complete line of conductivity 
cells and instruments. 














Industrials 
Instruments : 


89 Commerce Road, Cedar Grove, Essex County, New Jersey 


CIRCLE NO. 72 ON PAGE 67 
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New Books 





4 


Digital Computing Systems, Samuel 

B. Williams, 231 pp., $7.75. 
Broad technical introduction to dig- 
ital computing systems especially 
written for those familiar with elec- 
trical circuits and apparatus. Ten 
illustrated chapters treat everything 
from coding and components to com- 
puter applications. No knowledge of 
mathematics required to understand 
this treatment. (Order from Mc- 
Graw-Hill Book Co., 330 West 42nd 
St., N. Y. 36, N. Y.) 


Radiation Counters and Detectors, C. 

C. H. Washtell, 115 pp., $7.50. 
Introduction to radioactive detec- 
tors and measurement techniques for 
technicians and otiers with general 
scientific background. Covers prin- 
ciples, use and application of radio- 
active detectors. (Order from Philo- 
sophical Library, 15 East 40th St., 
New York 16, N. Y. 


Electronic Components Handbook 

Library, 3 Volumes, $33.50 
Library for designer of miliary and 
commercial electronic equipment 
gives data on variety of components 
— how they are affected by environ- 
mental conditions; facts, figures and 
concepts of usage; safety factors, 
etc. (Order from McGraw-Hill Book 
Co., 330 West 42nd St., New York 
36, N. Y.) 


X-Ray Wavelengths for Spectrome- 

ters, 448 pp., $10.00 
Book is designed for routine use with 
X-ray spectrometer. First two sec- 
tions are for qualitative analysis; 
remaining eight sections on crystals, 
with guide for spectrometer adjust- 
ment and angle position for system- 
atic arrangement of element and line 
designation. (Order from General 
Electric X-Ray Department, 4855 
West Electric Ave., Milwaukee, 
Wisc.) 


New and revised publications from 
the National Electrical Manufactur- 
er’s Association include: 
Refrigeration Controls, DC-7-1959, 

$0.30. 

Describes certain constructional de- 
tails, classifications, ratings, ranges, 
differentials and other characteris- 
tics of refrigeration controls. 
American Standard Requirements 
for Electrical Indicating Instru- 
ments, $2.50. 
Covers panel, switchboard and port- 
able instruments. (Order both from 
National Electrical Manufacturer’s 
Association, 155 East 44th St., New 
York 17, N. Y.) 





CONTROL 
APPLICATION 
ENGINEER 


for unusual opportunity with 
outstanding growth company 


We need a capable control 
application engineer with imagi- 


_ Nation to generate practical ideas 


for industrial electronic control 
devices. Prefer a B.S. in Electrical 
Engineering. Must be capable of 
dealing with high level customer 
contacts. This is a key position 
of tremendous importance in our 
Research and Development 
Department. 


Emerson Electric is a dynamic, 
highly successful growth com- 
pany. Expansion continues rapidly 
and surely in the fields of elec- 
tronics, electric motors, appli- 
ances and home builder products. 


’ Gross sales of 91 million dollars 


annually (40 million five years 
ago) are expected to double in 
the next five or six years. 


Excellent salary is augmented 


. by a liberal employee benefits 
- program, fine working conditions 
‘and a stimulating, progressive 


atmosphere. Beautiful St. Louis 
County residential areas surround 
our convenient suburban _loca- 
tion. All moving expenses paid 


by the company. 


Send comprehensive resume, 
including salary requirements 
and inexpensive photo, to R. L. 
Middleton. Ali replies strictly 
confidential. 


ELECTRONICS & AVIONICS 
DIVISION 


EMERSON 
E=/ ELECTRIC 


8100 W. FLORISSANT 
ST. LOUIS 36, MO. 
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16-Channel Recorder 
Originally designed to verify 
magnetic tapes in machine-tool 
numerical control systems, unit 
has been modified to satisfy any 
graphic recording problem re- 
quiring more than 8 channels on 
a common time basis. Modular 
construction offers maximum 
versatility. Interchangeable low 
gain d-c, moderate gain d-c, 
high gain d-c, a-c, and carrier 
preamplifiers and drivers per- 
mit rapid and _ economical 
change-over from one test to 
another. Epsco. CIRCLE NO. 301 


Pressure Calibrator 

Dynamic pressure calibrator 
measures transient response of 
pressure pickups and connecting 
lines. It applies a step pres- 
sur: to the pickup which res- 
ponds according to its mechani- 
cal and acoustical characteris- 
tics. Pressure step ranges: 5 
psi to 100 psi. Rise time of pres- 
sure step: 0.1 millisecond (va 
ries with connected volume.) 
Mode of operation results in 
pressure step from a known 
positive valve to atmospheric 
pressure. Wiancko NO. 302 


Modular Oscillograph 
Rack-mounted unit can be 
built to a variety of configura- 
tions and specifications by as- 
sembling a combination of 
modules for flexibility of appli- 
cation. 36 channels and 50 chan 
nels are basic; other sizes are 
possible by changing magnet 
blocks in the optical module. 
Variety of record speeds from 
very slow to 160 ips. Direct 
viewing of writing trace is 
possible at all times. 12” direct- 
print-out paper is standard. 
CEC CIRCLE NO. 303 


Digital Encoder 
Shaft-position digital encoder 
with 13-bit binary output uses 
a unique, non-contacting mag- 
netic readout, operates in any 
enviroment at speeds up to 10,- 
000 rpm, and with any number 
of readouts without effect. It 
is expected to have broad appli- 
cations in digital control and 
data-logging equipment. Paral- 
Jel output is in binary code and 
total count is reached with 64 
turns of the input shaft. Lead- 
lag head arrangements. ASCOP 
CIRCLE NO. 304 


Pumping Control Unit 

Unit automatically controls 
and protects squirrel-cage mo- 
tors that drive oil-well pumps. 
rhree-phase, 60-cycle, 220/440- 
volt a-c control unit is used on 
motors rated from 3 to 100 hp, 
NEMA sizes 0,1,2,3, and 4. 
New 3-pole TC relay gives posi- 
tive protection against locked 
rotor, single-phase starting and 
running, and normal overload 
Relay is insensitive to changes 
in ambient temperature often 
encountered in oil fields. West 
inghouse CIRCLE NO. 305 


Analog/Digital Converter 
Direct reading analog-to-dig- 
ital converter provides simultan- 
eous readouts in both visual 
and digital form. Can transmit 
coded signals to any remote lo 
cation for use as input to such 
devices as computers, digital 
printers, servomechanisms, in- 
tegrators, meters, etc. Opera- 
ting temperature range is —80 
to 350°F; vibration range 5 to 
50 cps at +10g; resolution | 
bit per 10,000 bits. Can be sup- 
plied in servo packages. Kear 
fott. CIRCLE NO. 306 


Tachometer Generator 
Miniature tachometer genera- 
tor for jet engine use is design- 
ed to MIL-G-26611. Two-pole 
three-phase Y-connected stator 
and permanent-magnet rotor 
furnish alternating three-phase 
output power with frequency 
proportional to rotor velocity. 
PM generator is capable of 14 
watts output at 4200 rpm. The 
magnet is cast on the rotor 
shaft for added strength, and 
oversize ball bearings are used 
for long life. Modifications can 
be built to suit specific appli- 
cations. Globe. CIRCLE NO. 307 


Digital Recorder 

Digital magnetic recording 
system for instrumentation, 
control applications has all im- 
portant features of highly re- 
liable military transports; is de- 
signed and built according to 
MIL-E-4158A. Any tape speed 
up to 150 ips; rewind speeds as 
high as 400 ips; mechanical 
tolerances compatible with 600 
NRZ bpi packing densities; 
start/stop time less than 3 mil- 
liseconds; solid state circuits; 
true linear reel drive servos. 
Cook Electric CIRCLE NO. 308 
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Punched Tape Reader 
Punched tape reader with com- 
panion spooler mechanism affords 
greater flexibility than previously 
available in equipment of this class, 
and at a lower cost. Completely 
transistorized electronic readout is 
included with output signals com- 
patible with most data processing 
systems. Reading speeds to 200 char- 
acters per second; accomodates pap- 
er or mylar tape up to | inch wide 
on 8” diameter reels, Without spooler, unit can read at rates 
to 1000 characters per second and stop on “STOP” character. 


Potter Instrument. CIRCLE NO. 309 


Revolution Counter 


Miniaturized, shaft-driven re- 
solution counter counts shaft 
resolutions up to 1000 rpm and 
requires only 1% ounce-inch 
torque for dependable electrical 
control of a machine or system 
operation. Repeatability is + 
0.0025 of dial range. With its 
clutch energized, counter will 

indicate revolutions of machine drive shaft until predetermined 
dial setting is reached, tripping heavy duty SPDT control con- 
tacts. For a-c or d-c operation; 11 dial ranges from 0—12 to 
240,000 revolutions in Circuit arrangements adaptable to many 
processes. Automatic Timing and Control. CIRCLE NO. 310 


Piloted Temperature Control Valves 

Piloted temperature control valves in 1/4” to 
2” sizes for sensitive control of rugged pressure 
drops are used to control temperatures of instan- 
taneous heaters, oil preheaters, and in process 
heating and cooling applications. Suitable for 
pressures to 250 psi and temperatures to 500°F. 
Ten temperature control ranges from 35 to 450°F. 
Capacities from 12 to 6600 pounds of steam per 
hour, or | to 175 gallons of water per minute. 
Capable of accurate control with a pressure dif- 
ferential across seats of 125 psi. Thermal systems 
in various materials. OPW-Jordan. CIRCLE NO, 311 





DISC THERMISTOR, available for first time as stock item, is 
ideally suited for temperature compensation or measurement. 
Victory Engineering. CIRCLE NO. 312 


TEMPERATURE SENSOR for rocket/missile, process indust- 
ries - any application requiring accurate temperature measure- 
ment at a precise in-wall location of a steel structure. Advanced 
Technology Labs. CIRCLE NO. 313 


THERMOCOUPLE PROBES continuously measure furnace and 
flue gas temps to 3100°F. Aero Research CIRCLE NO. 314 


PORTABLE INDICATING PYROMETER measures tempera- 
tures —40 to 200°F. Illinois Testing Labs CIRCLE NO. 315 


High Temperature Resistance Thermometers 

High temperature resistance thermometer elements with plat 
inum grids and lead wires provide continuous operation at 
1800°F and intermittent operation to 2000°F, Can be easily 
bonded with ceramic cement to flat surfaces to assure fast, 
reliable surface-temperature readings. Time constant as low as 
1 second. Arthur C. Ruge. CIRCLE NO. 316 
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VARIABLE-RESPONSE RECORDE! 
for densitometry in paper electrophoresis 


Recording function electrically 
adjustable from linear to 
logarithmic and trans - 
logarithmic 


Sensitivity 
adjustable from 
10 to 200 millivolts 


Designed specifically to be used with scanning densitometers for correctly- 
compensated quantitative evaluation of electrophoretic patterns on filter paper 


Write for Bulletin #1100 pe HPUUEUUEONE UNE 


POGUE IEOET Ltt 
Also: Densitometers pH Meters Colorimeters Fluorescence 
Meters Electronic Photometers 
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Single and Double 
MIRROR - MONOCHROMATORS 


with exchangeable prisms for the 
visible, ultraviolet, infrared from 
200 millimicrons to 20 microns 


Write for Bulletin +980 to 


PHOTOVOLT CORP. 


95 Madison Ave. New York 16, N. Y. 
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Standard Current Source 
Current standard eliminates bat- 


tery and “standard cell” from indus- 
trial instrument systems. Uses a com-_ | ELIMINATE BACKLASH END-PLAY! 
’ 


pensated, two-stage, solid-state reg- | 

ulator to deliver current with less | N HOCK WITH 
variation than the voltage variation ABSORB VIBRAT 0 j § 

of either saturated or unsaturated 

“standard ceils.” Supply voltage ROBERTSHAW FLEXIBLE COUPLINGS 


variations are compensated to bet- 
ter than 0.001% per volt. Temperature variations are compen- 


sated to better than +0.05% over 70 to 140°F range, Control oe 
Methods Co. CIRCLE NO. 317 =_ 


< BELLOWS 


Twin-Path X-Ray Spectrometer 


Automatic X-ray fluorescent spectrometer irradiates two sam- 
ples at the same Ume: one for measurement, the other for re- 
ference, thus eliminates X-ray tube fluctuations, temperature Actual Size 
effects, similar drift phenomena, Twin-path feature allows fast, 
simple analysis of many alloys where required specification is 
often very short. Can be used in process control to make con- 
tinuous analysis of “end product” and automatically to make 
adjustments to the process. Solartron. CIRCLE NO. 318 


Servomechanisms, instruments and similar drive and 
control systems are the big users of these small, flex- 
ible units. Ideal for guarding against misalignment 
friction and bearing wear problems. Save space and 
weight. Cut down noise. Simplified design utilizes 
PYROMETER CALIBRATING SET permits accurate and sim ; seamless metallic bellows, “99 choice oy ye 
ultaneous «libration of any two optical pyrometers irrespective connected to two hubs. Sizes from iy 0.D. tock 
of manutacture. Pyrometer Instrument Co. CIRCLE NO. 319 SIZES accommodate shafts from 4" to 4". Other sizes 
custom-engineered. Write for Data Sheet M-802! 


ABSOLUTE PRESSURE SWITCHES are capable of contin » 5 RIDG EPO RT 


uous duty at temperatures from —65 to 1000°F in range of 
20 to 200 psia. Consolidated Controls. CIRCLE NO. 320 A THERMOSTAT DIVISION 
comm ROBERTSHAW-FULTON CONTROLS CO. 
Milford, Conn. 


suitable 


Volt-Amp Meter 
Compact potentiometer voltmeter CIRCLE NO. 75 ON PAGE 67 


measures d-c voltages to an accu- 

racy of better than +0.05% absolute 

and currents to an accuracy of better 

than +0.1%. Below 10 volts, meter 

has an infinite input resistance at 

null; above 10 volts, input resistance 

is 2 megohms. Has 5-digit readout 

: with the last 3 digits read out on a 

precision §=1U-Lurn petentiometer, Stability +0.005% for line 
change of 100 to 130 volts. Calibration Standards. CIRCLE NO. 321 





MODULAR ASSEMBLY OF SIZE 8 COMPONENTS includes ad wee a nevi ine are = 
aah . ; ” into your plant operations in any way, 
motor mney ng ap ty potentiometer for your equipment needs regular 
servo aircraft applications, John Oster Mfg. CIRCLE NO. 322 calibration. 
The Morehouse Proving Ring rep- 
SERVO CONTROL VALVE, a component tor GO—NO-GO } on geberleenpor! Saver mmeghied yw 
check out systems, is adaptable to situations requiring constant certified by the National Bureau of 
control of pressure at predetermined check points. Ideal-Aero- Standards. It is, without a doubt, the 
smith. CIRCLE NO. 323 finest instrument available for cali- 
brating universal testing machines, 
torque dynamometers, thrust stands, 
NMR Fluorine Analyzer weighing devices, etc. 
Liquid/solid fluorine an- To learn in de- - - 
alyzer “ees anciens mag- tail how we can |! —— Machine Company, 
netic resonance techniques help you here at ; Fee and me your new “Cali- 
to detect fluorine in liq- CALIBRATION | bration Headquarters” brochure. 
uids down to 3 mgm in any HEA DQUA R- ' NAME 
sample size from 0.2 to TERS, write today en 
40cc. When smallest sam- for our newest | ee 
ple size is used, higher brochure. 
homogeneity permits high- 
field resolution structure 
analysis to be applied. 
Fluorine peaks which are || 1742 6th Ave. * York, Pa 
chemically shifted more than 9 ppm can be cleanly resolved. 
Precision is normally 1% of signal; sensitivity in 500:1 range. | = : 
Schlumberger Well Surveying Corp. CIRCLE NO. 324 | CIRCLE NO. 76 ON PAGE 67 
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new products 





Electronic Wattmeters 
Electronic wattmeters for 
measurements at sustained 
accuracy and __—i resolution 
down to 0.01% of rated 
input provide varied pow- 
er measurements and res- 
olution to much _ lower 
power factors than  con- 
ventional indicating-type dynamometers. Can be used to actuate 
digital meters and remote, indicating d-c milliammeters and to 
drive strip-chart recorders. Can be paralleled with several other 
wattmeters for summarizing polyphase powers on one indicator, 


Daystrom-Weston CIRCLE NO. 325 


Simulation Table 
I'wo-axis flight sim- 
ulation table enables 
“flight testing” of com- 
plete missile or air- 
space craft  stabiliza- 
tion and control sys- 
tems on the ground, 
as contrasted to pro- 
grams where gyro and 
accelerometer dynamics are linearly simulated. Specially design- 
ed driven-pendulum mechanisms give extremely smooth opera- 
tion; enable use as an oscillating table to determine threshold 
characteristics of high-performance gyros and accelerometers. 
Will follow signals from tape recorder, analog computer, etc. 
Micro-Gee Products. CIRCLE NO. 326 





| DIAPHRAGM SEALS FOR 
CHEMICAL PRESSURE INSTRUMENTS 








Please request general catalog 


MANSFIELD & GREEN INC. 


1051 POWER AVE. > CLEVELAND 14, OHIO 


CIRCLE NO. 77 ON PAGE 67 
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Phase-Sequence Indicator 
Phase sequence indicator de 
signed for use with current char 
acteristics usually found in air 
craft, missile and military com- 
ponents. Operates on 400 cycles 
only; 24 to 480 volts. Each lead 
is a different color; each respec- 
tive test clip is marked A, B, 
or C, for correctly attaching to 


the phase being tested. Knopp, Inc. CIRCLE NO. 327 


BALLPOINT PEN for recording and controlling instruments 
gives excellent results at chart speeds from 3/4 inch per hour 


to 240 inches per minute. Bristol CIRCLE NO. 328 


HYS REPEAT CYCLE TIMER measures only 244” x 2144” x 
7”, but contains 12 SPDT independently-adjustable and _re- 
movable load switches. Eagle Signal CIRCLE NO. 329 


NEW SILICON STRAIN SENSING ELEMENT “Strainistor 
has strain sensitivity from 60 to 70 times greater than available 
in other commercial strain sensing elements. Century Electronics 


and Instruments. CIRCLE NO. 330 


Thermocouple Data Calculator 
Graphic thermocouple data calculator gives millivolt values 


for iron/constantan, copper/constantan, chromel/alumel, plat- 
inum 13%/rhodium/platinum, and platinum 10%/rhodium 
/platinum thermocuples for all temperatures within their range 
Indicates directly for readings baicd on a zero degree reterence 
temperature or corrected to any ambient temperature, Other 
data includes thermocouple and extension wire resistances, ISA 
wire-type designations and color codes, etc, West Instrument 
Corp. CIRCLE NO. 331 


Now you can read shaft 
positions to one second: of arc 
...directly...with the Gurley 


PW eleiit-hdlamiiit-j4e-halal meal -malel m-lalem waa" 
of UNISEC is yours for the asking 


W.&L.E.GURLEY - TROY, NEW YORK 


Write for Bulletin UA 
CIRCLE NO. 78 ON PAGE 67 





Thermocouple Pressure 
Gage 
Rugged, battery-operated ther- 
mocouple gage covers pressures 
from 2 millimeters of mercury 
down to one micron; will stand 
up under hard field — usage. 
Tracking time from one micron 
to two mm Hg is less than three 
seconds. Battery life is more 
than 30 hours of continuous operation. For monitoring inter- 
shell pressures on liquid gas transport equipment; checking 
vacuum of recharged refrigeration equipment and newly in- 


stalled powerline transformers, etc. NRC Equipment. 
CIRCLE NO. 332 


500°F Self-Adhering Temperature Sensor 

Self-adhering thermal ribbons provide accurate sensing of 
temperatures to 500°F in instrumentation and temperature con- 
trol applications. Resistance is 676 ohms at 25°C and varies 
at rate of 3.06 ohms per degree C at 25°C. Can be applied to 
curved as well as flat surfaces. Weighs less than 4 grams, in- 
cluding leads. Thermal time-constant less than | second in 


most installations. Minco Products. CIRCLE NO. 333 


PENDULUM TYPE ACCELEROMETER CALIBRATOR 
operates in range of one to four g’s up to five pounds in weight 
with accuracy of 1%. W. L. Maxson. CIRCLE NO. 334 


LOW COST pH METER covers 0 to 10:0 pH and 4.0 to 14.0 
pH range. Coleman Instruments. CIRCLE NO. 335 


NARROW RANGE VOLIMETER has dial calibrated in 1/2- 
volt intervals for improved readability; accurate to within 


+0.36 volts. General Electric CIRCLE NO. 336 


Recording Shipping 
Accelerometer 
Shock recording acceleromet- 
er responds to short-duration 
shocks and indicates on a per- 
manent record the greatest 
shock received; designed for 
manufacturers, shippers and 
users of delicate instruments 
and equipment. Standard range 
is +10 to 50 g’s linear; 5 to 125 g useable, with accuracy 
+5 g. Other ranges available. Units operate reliably over am- 
bient temperature range of —30 to 200°F. Pace. CIRCLE NO. 337 


LINEAR TEMPERATURE PROGRAMER linearly increases 
temperature of heating equipment or maintains it at constant 
temperature over 0 to 500°C range; adaptable to 1600°C,. F&M 
Scientific. CIRCLE NO. 338 


PRUE RMS-TO-DC CONVERTER designed exclusively for 
optimum performance at those frequencies most commonly en- 
countered in precision gyro testing. Epsco. CIRCLE NO. 339 


A-C Potentiometer with Shaft Flange 

Gear coupling to highly accurate a-c 

potentiometer can be obtained with special 

shaft flange versions of the components. 

Main feature of special units is a pre- 

cision shaft coupling assembled with the 

pot to obtain maximum mechanical accur- 

acy in coupling. Widespread use in pre- 

cision military servos for inertial guid- 

ance, analog computers and simulator sys- 

tems. Linearities from +0.05%, output 

impedances from 45 to 470 ohms, input 

impedances from 65,000 to 200,000 ohms, extremely-low phase 
shift. Perkin-Elmer. CIRCLE NO. 340 


The Scope Carrier 
That Has Everything 


MODEL OC-5 WITH PLUG-IN AMPLIFIER CABINET 
Chrome plated tubular steel Frame 
Easy rolling, 5x 1.5” ballbearing Wheels 


AMAZING INTRODUCTOKY OFFER SQQ=— 
letel bled, ready te vse. f.c.b. Glendale, Calif 


iP y 


TECHNIBILT CORPORATION 
GLENDALE 1, CALIFORNIA 


CIRCLE NO. 79 ON PACE 67 





COMPRESSED AIR DRYERS 
Stop Freezing of Air Lines Inside and 
Outside Entire Plant — Extract Mois- 
ture and Foreign Particles — Protect 
Pneumatic Equipment against Corrosion 


and operate for 
LESS THAN 1-CENT PER 16,000 CU. FT. 





VAN-AIR DRYERS require NO regen- 
eration, heat, power, injection or 
volume loss — operate automatically 
—deliver air dry, clean, sterile, 
non-toxic. Built in sizes to treat 
any volume of compressor output — 
large or small —NO LIMIT. 

PLANT ENGINEERS — Look into the 
DOLLAR economy and PENNY cost of 
VAN-conditioned compressed air. Ask 
for 16-page brochure with charts. 


PATS. PEND. 


VAN PRODUCTS CO. & Engineers * Manufacturers 


5895 SWANVILLE ROAD, ERIE, PENNSYLVANIA 
CIRCLE NO. 80 ON PAGE 67 
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A Limit Switches 
New maintained-contact yoke-actuator 
limit switches use a new type actuator 


which, when moved from either extreme 
position toward the other, causes the in 
ternal switching unit to transfer and 
Harco has thermocouples to meet all your temper- maintain circuit. This feature makes the 
ature sensing requirements. The result of proven new limit switches ideal for applications 
design, careful control and selection of materials, calling for the automatic reversal of 
skillful workmanship, and continuous inspection traverse on reciprocating mechanisms. 
during manufacture, these instruments can be Actuator heads can be mounted in 4 posi 
counted on for an exceptionally high degree of tions, 90 degree apart; yoke actuator can 


accuracy and long, dependable service. be rotated 360 degrees, positively locking 
in position. Micro Switch. CIRCLE NO. 341 


A wide range of standard thermocouples from MINIATURE PRECISION INSTRUMENT BEARINGS made 


which to choose . . . for every conceivable . : ; ‘ 2 
type of installation and application . . . in of self lubricating bronze to replace high cost bearings in many 
Chromel-Alumel, tron-Constantan (NBS or applications. Northfield Precision Instrument. CIRCLE NO. 342 
L & N) and Copper-Constantan. 
Harco designs special thermocouples to 

meet your individual needs. 

Write today for free technical literature 

and the name of your local Harco Factory 

Representative. 





Digital Voltmeter 


Low-cost digital  volt- 
meter with full 4-digit res- 
olution is designed for a % 
wide range of d-c measur- 
ing jobs and, with accessories, a-c and low-level d-c measure 
ments. Full 4-digit (0.01%) resolution, high input impedance 
and an avearge measuring time of 0.75 seconds per reading 
Range without accessories is 500 volts dc in steps of +9.999/99 
HARCO LABORATORIES, INC. 99/500. Non-Linear Systems. CIRCLE NO. 343 
80 Olive Street, New Haven, Conn. 
CIRCLE NO. 81 ON PAGE 67 














LOW-LEVEL BETA COUNTING SYSTEM reduces background 
counts to about | cpm; eliminates cumbersome lead shielding 
Atomic Accessories. CIRCLE NO. 344 


BENEFITS 


are completely spelled out in the free 


Modular Temperature Scanner 


Precisely monitor up to 50 points 
with modular temperature scanner to 
booklet ““You And The ISA.” In it you which additional scanners can _ be 
added if more points are required. 
No critical circuits are interrupted 
if a module is removed; each module 
can have a different temperature 
limit. Scanning indicator reads each 
point successively, sounds an alarm 
and lights any point exceeding the 
limit while continuing to scan all points below the trip level. 
Monitoring indicator continuously reads any one selected point 
Tipptronic. CIRCLE NO. 345 


i 


will find all the benefits to management, 


\ 


engineers, and technical personnel in 


HNNNNNNNNY 


the fields of measurement, testing, in- 
formation handling, computation, and 
control. Find out what this nation-wide 


organization can do for you today. Use 
COMPACT PRECISION FREQUENCY STANDARD provides 


stability of 5/108 parts per week and 3/108 over short intervals. 


coupon below — no obligation. 
Hewlett-Packard. CIRCLE NO. 346 


A Membership Application Form 
Is Included Linear Altitude-Control Systems 


Sostman linear altitude transdu- 
cers and Bristol recorder-controllers 
combine for accurate measurement 
(recording and controlling) or sim- 
Please send me your free booklet, “You And ulated-altitude test-conditions. Much 
The ISA” and a Membership Application Form. greater readability is obtained over 
entire scale because output is linear 
with respect to altitude. Transducer 
and receiver are calibrated together 
eta sie for maximum system-accuracy. Stan- 
dard ranges from U—50,000 feet to 0—150,000 feet altitude. 


CIRCLE NO. 82 ON PAGE 67 The Bristol Co. CIRCLE NO. 347 
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Personalities 





4. 


Expansion In an expansion 
move, Neely Enterprises named Los 
Angeles ISAman James E. McGold- 
rick (photo) staff engineer in their 
North Hollywood offices. Thomas M. 
Tinkle joins the Albuquerque office 
and William R. Klauer has been as- 
signed to Sacramento. 


J. E. McGoldrick Paul J. Weber 


Neely Enterprises Ampex 


Head New head of Ampex 
Data Products’ Instrumentation Pro- 
ducts Division is Santa Clara Valley 
member Paul J. Weber (photo). 


Cameramen ... Bell & Howell has 
appointed Robert L. Chyrchel staff 
vice-president with responsibility for 
manufacturing planning and deve- 
lopment for all its present divisions 
and subsidiaries. Everett F. Wagner 
has been elected B & H vice-presi- 
dent in charge of manufacturing for 
the photo products division. 


Agent ... ISAman John M. Vossler 
has been appointed Southern Califor- 
nia sales agent for Conoflow. 


Service ... James R. Becker becomes 
general service manager of Brush 
Instruments, division of Clevite 
Corporation. 


Retires . . . Cortis F. Sherman has 
retired as chief engineer of Magne- 
tic Metals Company. 


IRE Prexy .. . Ronald L. McFarlan, 
consultant to the DATAmatic Corp. 
and Raytheon has been elected 1960 
president of the Institute of Radio 
Engineers. 


ALRI manager . . . Burroughs Cor- 
poration has named Dr. Charles L. 
Register program manager for ALRI 
(Airborne Long Range Input), with 
responsibility for management of 
the company’s new $35-million U. S. 
Air Force contract. 


(Please Turn to Page 86) 


KEEP YOUR INSTRUMENT AIR 
LINES DESERT-DRY. . . Get Lectrodryer 


you less to pay more. When product quality hinges on the performance of 


sensitive pneumatic instruments, it doesn’t pay to skimp on instrument 


it costs 


protection. Lectrodryers give you proved drying ability, plus long-range 
dependability, and that’s why they cost somewhat more. They are designed 
generously; materials are of the best. Ask about the new Lectrodryer Budget 
Dryer. It’s built especially for instrument service, when small quantities 
of air are required. Other standard Lectrodryers are available for larger 
volumes. Contact Pittsburgh Lectrodryer Division, McGraw-Edison 
Company, 356 32nd Street, Pittsburgh 30, Pennsylvania. 





Lectrod ryeri 
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F } (Continued from Page 85) 


[Wough frAneistOriZed cm”. 


D. Creede to the new position of 
manager of export sales for General 
Electric’s Computer Department has 
been announced. 


Communicator ... New Area Com- 
munications Systems Manager in 
Stromberg-Carlson’s Electronics Di- 
vision is Quinten A. Pierce. 


Labman ... Director of Servo Cor- 
poration’s new solid-state laboratory 
is Israel J. Melman. 


Sales ... The new post of assistant 
sales manager of PSP Engineering 
and Induction Motors of California 
goes to Albert A. Menig, who will 
handle the company’s line of sole- 
noids, step-servos and synchros. 


| District sales . . . Robertshaw-Ful- 
| ton’s Sylphon Division named Phila- 
delphia member G. B. Mead (photo) 


, : ae | district sales manager for the Phila- 
Waugh FR-300 Series Pulse Rate Converters are being used in air- delphia-Camden area. 
craft, missiles, ground support and instrumentation systems for 
flow, tachometer and frequency measurement applications. 


All models utilize transistors and magnetic circuitry exclusively, 
resulting in exceptionally high stability, low power consumption and 
compact size. Components operate well below their rated capacity 
assuring complete reliability and longer life. 


Model FR-302 is a frequency-to-DC converter, producing DC voltages 
which are directly proportional to the frequency of the AC input 
signal. The FR-303 is a frequency-to-DC converter with zero suppres- 
sion, providing full scale output signals over narrow input frequency 
ranges. The 302 and 303 are particularly suited to airborne operation 
. = P . P G. B. Mead Or. Earl J. Serfass 
and will work in conjunction with 0-5 volt DC oscillators for tele- Robertshaw-Fulton Milton Roy 
metering applications. Model FR-305 is a direct reading frequency 
indicator, combining an indicating meter with the circuitry of the Veep .. .Dr. Earl J. Serfass (photo) 
FR-302 in a single instrument for visual readout applications. | has been elected a member of the 
All models are available with modifications of input and output char- door ta ahaume ot eas and 
acteristics and frequency ranges. | velopment with the Milton Roy Co. 
. f ; P He will continue to serve as presi- 
For Detailed Information Write for Bulletin 103 dent of Serfass Corp., which becomes 
a wholly owned subsidiary of Milton 
Continuing its spectacular |ife- Roy. Dr. Serfass is a member of 
test, this Waugh FF Series Fluid ISA’s Lehigh Valley Section. 


Bearing Flow Sensor has oper- 


ated at 35 GPM, without pause, | Defense . . . Charles D, Manhart 

for 5,553 hours to date. Expec- | moves from Raytheon Company to 

tancy: Unlimited! | a vice-presidency at Daystrom, Inc., 
where he will be responsible for the 
Defense Products Group. 


Head ... Fred Heine will head the 
| Product Engineering Department 
ENGINEERING | of Potter Instrument Company, a 
move in line with plans to expand 
COMPANY | Potter’s line of digital tape trans- 
| ports and high speed printers. 
7842 BURNET AVENUE 
VAN NUYS, CALIFORNIA | 
STate 2-1710 ; 


Engineering Representatives in Principal Cities 
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Contracter . . . Douglas K. Ridley 
has been appointed by Minneapolis- 
Honeywell Regulator Company to a 
new post as contract sales manager 
for automatic control equipment pro- 
duced by Brown Instruments and 
other Industrial Products Group 
units. 


Liaison William R. Hutchins 
has been named to the newly creat- 
ed corporate post of scientific liai- 
son officer for Raytheon Company. 


Subsidiary ... American Meter Com- 
pany named Russell W. Wetjen vice- 
president and general manager of 
its recently acquired subsidiary, the 
Granberg Corp. 


Part of diffusion 
furnace room, 
Hoffman Electronics 
Corporation, 

El Monte, California. 
Process is one step in 


Realignment... 


John J. Mikos 
S&C Electric 


Jarvis A. Hoppler 
Electro-Measurements 


New Post... In a major addition to 
Electro-Measurements engineering 
staff, Los Angeles Section member 
Jarvis A. Hoppler (photo) was 
named administrative head of the 
engineering department. 


Electronics ... Kenneth M. Lord has 
been appointed vice-president and 
general manager of the Electronics 
Division of Stromberg-Carlson. 


Sales, National . . . Philip N. Sei- 
denberg has been promoted to the 
newly created position of national 
field sales manager for Clevite 
Transistor Products. 


Promoted Magnetic Research 
Corporation has announced the pro- 
motion of L. A. Scharff to the posi- 
tion of general manager. 


NEC manager . . . Rudolph J. Napo- 
litan has been named general mana- 
ger of the National Electronics Con- 
ference. 


Moves .. . Anthony G. Schifino has 
resigned as vice-president and gene- 
ral manager of Stromberg-Carlson’s 
Special Products Division and is 
joining Rochester Radio Supply 
Company as executive vice-presi- 
dent. 
(Continued on Page 88) 


S&C Electric Com- 
pany has separated its research and Model JSBG 
engineering functions, with Chicago 
member John J. Mikos (photo) be- Stepless 
coming research manager. Program 
| by WEST 


WEST / 


CORPORATION 


SALES OFFICES IN PRINCIPAL CITIES 


British Subsidiary 





Semi-conductors are grown by a 
highly integrated process, involving 
time-temperature control. Only the 
most precise control delivers the 


required quality, uniformity, efficiency. 


Leading producers of semi-conductors 
find best results from the market’s most 
compact, integrated Stepless Program 
Controller: by West. This unit infinitely 
modulates heater power and coordinates 
time-and-temperature control for even 


the most unstable systems. 


Also available: models combining 
Gardsman off-on, proportioning or 
3-position controllers with programming. 
All are tubeless and noted for 

minimum maintenance and operating 
requirements. Ask your West 
representative or write for 


Bulletin JSB and JG. 


Vid Lr UME fa 


4355A MONTROSE, CHICAGO 41, IL 


the trend is to WEST 


WEST INSTRUMENT LTD., 
52 Regent St., Brighton 1, Sussex 


Represented in Canada by Davis Automatic Controls, Ltd 
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LOW-COST D-€ POWER SUPPLIES 


Standard output voltages from 3 to 1000 VDC at 30% intervals... 
Maximum powers of 50, 100, 200, 400, 750*, 1500*, 3000** watts 


These new Sorensen MD supplies form one of the most comprehensive and econom- 
ical power supply series on the market. 

More than 130 catalog models to choose from, providing 20 output voltages in 
the range from 3 to 1000 vdc, inclusive. Sorensen engineers welcome the oppor- 
tunity to develop non-catalog models for unusual requirements. 

Simple, rugged design features magnetic voltage regulator to obtain +1% regu- 
lation against input line variations plus low-impedance silicon rectifier for good load 
regulation. (Typical regulation from 50% load to full load is 2% to 10%, depending 
‘on load current rating. Additional data can be supplied upon request.) Ripple: 1% 
rms max. (Some units can be supplied with 0.5% max. ripple.) 

Dependable, tubeless construction. Ali parts are conservatively rated for con- 
tinuous duty. Units will withstand output short circuits without damage to compo- 
nents. 

19-inch rack-panel mounting for al! units simplifies application in lab or custom- 
built equipment. 

Rugged MD series supplies are just one example of the outstanding power-supply 
models offered by Sorensen. Sorensen controlled power equipment, with the widest 
line, enables you to make the wisest selection. Included are: regulated d-c supplies, 
regulated a-c supplies, variable frequency power sources (frequency changers; for 
example, 60 to 400 cps), high voltage supplies (to 600 kv, ac or dc), and miniature 
converters and inverters. Available in an extremely wide variety of input-output 
combinations. Write for complete specs. Sorensen & Company, Richards Ave., South 
Norwalk, Conn. 9.48 


*Voltage range, these sizes: **Voltage range, this size: 
6.3 to 1000 vdc 12 to 1000 vdc 


CONTROLLED POWER PRODUCTS 


... the widest line lets you make the wisest choice 


A subsidiary of Raytheon Company 
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Director . . . Los Angeles ISAman 
Howard Cary, president of Applied 
Physics Corp., has been elected to 
Varian Associates’ board of direc- 
tors. 


GPL Veep ... Raymond G. Johnson 
has been elected a vice-president of 
General Precision Laboratory, Inc. 


Exec .. . Edward L. Montgomery 
has been appointed assistant to the 
vice-president and general manager 
of Aeronutronic. 


Rep ... W. J. Sommers, Niagara 
Frontier member, will represent the 
Pyrometer Company of America in 
western New York State. 


Supervisor .. . Durant Manufactur- 
ing Co. has announced the appoint- 
ment of Robert H. Rice as super- 
visor of standard engineering. 


Administrator .. . Casper J. Breuer 
is the new director of administra- 
tive operations for Ramo-Woold- 
ridge. 


Add R-W ... Dr. Adolf D. May, Jr., 
joins the technical staff of Ramo- 
Wooldridge as a member of the In- 
tellectronics Laboratories. 


Two at EPSCO .. . Harold S. Gold- 
berg has been named section head 
of systems engineering with EPSCO, 
and Bernard L. Friedman becomes 
assistant to the executive v-p on 
special organizational assignments. 


Link Arthur Perkins heads 
Stromberg-Carlson’s new Advanced 
Development Section which links the 
company’s Research Division and 
product development in the Tele- 
communication Division. 


Research . . . Appointment of Wil- 
liam K. Squires as operations re- 
search manager for Lockheed Elec- 
tronics and Avionics Division was 
announced recently. 


R & D pair . . . Two new assistant 
directors in electronics research 
have been named at Armour Re- 
search Foundation. Named to the 
post in charge of computer develop- 
ment and control systems, electrical 
machinery, components and mea- 
surements was George T. Jacobi, 
formerly of General Electric, Phoe- 
nix. Harold H. Kantner, with the 
Foundation since 1951, was named 
assistant in charge of computer ap- 
plications and operations research. 
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Add NSPE .. . Nominated for the 
post of president of the National 
Society of Professional Engineers is 
Noah E. Hull, Hughes Tool Company 
executive. 


Airman ... New assistant manager 
for transport aviation with General 
Precision Laboratory, Inc., is Wil- 
liam A. Schrader. 


Northeastern .. . Two ISAmen have 
top positions in Statham’s new 
northeastern area offices based in 
Springfield, N. J. New Jersey mem- 
ber M. R. Harris is regional mana- 
ger and Robert W. Mayrose, Wash- 
ington Section, is sales engineer. 


Programer . .. New director of pro- 
gram operations at Ramo-Woold- 
ridge is Bernard Berman. 


Manager ... Orval W. Riggs (photo), 
Chicago Section member, is new 
headquarters sales administration 
manager for Republic Flowmeters. 


Orval W. Riggs Benjamin J. Gurley 
Repu Flowmeters gital Equipment 


Researcher . . . Benjamin M. Gurley 
(photo) joins Digital Equipment 
Corp. as a member of the Research 
and Development Engineering De- 
partment. 


Joins . . . Dr. Maurice Nelles has 
joined American Electronics to fill 
the newly created post of vice-presi- 
dent engineering. 


Promoted . . . Joseph W. O’Callag- 
han has been promoted to assistant 
sales manager, instrument and sys- 
tems sales, with Daystrom Pacific. 


Manager .. . General Devices has 
named James L. Maloney to the new- 
ly created position of general sales 
and marketing manager. 


Exec ... New executive engineer 
of the research and development 
department, Data-Control Systems, 
Inc., is Nicholas H. Johns. 


Fieldman .. .Paul H. Kreager has 
been named field operations mana- 
ger of the Instrument Division of 
American Electronics, Inc. 


Hermes Solid State 


BINARY TO DECIMAL 
CONVERTER 


for converting any 4 bit code 
to decimal illuminated display 


‘ eee 
Binary to Decimal $ 
Converter, Model 260, 
shown approx. 2 size 


(Nixie Bulb 


NO FALSE READOUTS not included) 
Relays and tubes eliminated or 


quantity purchases 


MAXIMUM RELIABILITY 
100% solid state circuitry 


LONG USEFUL LIFE 
No preventive maintenance required 


OPERATIONAL FLEXIBILITY 
Variety of four bit codes can be converted 


LATCHING CIRCUITS 
Provide memory for binary information 


Write for Technical Bulletin 260 
Hermes 
ELECTRONICS co. 
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Too bad the Dutch Boy 
never proof ! 


200 Series 


SLE ‘CIRCLE SEAL CHECK VALVES 


0 to 3000 psi 


Leeds & Northru Co 100 Series ; & finger in the dike may have solved the Dutch 
p e | =f | Boy’s dilemma but today’s precision-minded engi- 

=< ae neers insist on complete leak-proof performance 

for their sealing problems. That’s why engineers 


Wants to Talk With You About The Following Ultra Sensitive Service | 
} Oto25psi specify Circle Seal. 


| 2000 Series ' Put your finger on the perfect solution to leak- 

T EC io he | CA L 0 P i N i N G © : proof check valve performance. Circle Seal check 
, oxiel valves will meet your requirements in pressures 

’ ' . from 0-10,000 psi for nearly all types of service 
APPLICATION ENGINEER & pyre me. Ongnsers Meo toionon* | —liquid or gas. Positive sealing at any differential 


to 5 years’ exper : 
ence in measurement and control of steel, glass, cement, | Cartridge Type ' pressure. Quick opening—positive closing. Main- 


chemical or petroleum processes is required. ' tenance-free dependability. You don’t need a Dutch 
SALES ENGINEERS An EE degree with 1 to 3 years’ ——~ “ Boy when you specify Circle Seal Valves! 


industrial selling experience of in- ' 
strumentation or electrical equipment is required. A... Complete engineering data available from: 
PRODUCT ENGINEERS A degree in electrical engi- CIRCLE SEAL PRODUCTS CO., INC. 


neering with 2 to 8 years’ | : . 
experience in instrumentation engineering of industrial 2181 East Foothill Blvd., Pasadena, Calif. 
SEAL 


processes or data handling equipment is required. 
TECHNICAL WRITER Electrical engineering graduate | CIRCLE NO. 88 ON PAGE 67 





with recent experience in writing 
of technical instruction manuals. 


PRODUCT ENGINEER B.S. in E.E. with een 


electromechanical devices 
electronic instruments. Facility with feedback amplifiers 
desirable. 


MARKET DEVELOPMENT Field Engineer B.S. in engi- 


neering preferably metallur- 
gical. 3 to 6 years’ sales experience in metal working 
industries. Experience with heat-treating furnaces de- 
sirable. 


ASSOCIATE SCIENTISTS 


M.S. or PhD. in chemistry or M.S. degree with both chem- 
chemical engineering or B.S. ical engineering and auto- 
and equivalent training and matic control training. Ex- 
ex r ced n instrumental. perience in chemical or pet- 
methods of analysis and roleum processes with auto- 
physical chemistry. Good matic control system design. 
background in fundamentals Computer experience also 
and. mathematics necessary. desirable. 


B.S. in nuclear engineering, B.S. or M.S. in E.E., knowl- 
physics or electrical engi- edge of semiconductor and 
neering. 3 to 5 years’ ex- vacuum tube circuitry as ap- 
perience in nuclear instru- plied to instrumentation re- 
mentation desired. Experi- quired. Knowledge of mag- 
ence in solid state electron- net.c amplifier circuitry de- 
ics required. sirable. 


Vv 


Send Complete Resume to: 


MR. WAYNE L. BESSELMAN 


werd 
Coordinator of Technical Employment - 


Tt core 
wd “2, 


Cc 
e uM L 
Leeps & Norturup Co ag inne Es Oe 
* an ot Lo Valve Eamonto 56 \ 
pies! yment treet a pert er 
inst! lg 3rd 2 EXPO 3s 


4850 Stenton Ave. Philadelphia 44, Pa. marsh gA0 gor HOM? 
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new literature 





Seven Books on Choppers 

Factual information on chopper techni 
ques for design and application engineers 
are included in series of seven booklets 
on choppers: Why Use Choppers?, Defini- 
tions and Measurement, Modulation 
Methods, Applications and Performance, 
Noise in Chopper Circuits, Chopper Amp- 
lifier Design, and Use of Chopper in Sys- 
tems. Books are illustrated, and average 
about 30-35 pages each. Glossary of chop- 
per terms and mounting dimensions in- 
cluded. Very, very good - don’t pass it 
up. Airpax. CIRCLE NO. 401 


Electrohydraulic Servo Controls 
“Guide to Industrial Electrohydraulic 
Servo Components and Systems” is 20-page 
bulletin written to provide engineers 
with a current summary of the basic prin- 
ciples and potential applications of elec- 
trohydraulic servocontrol mechanisms. 
Description, types and applications of 
servovalves and study of case histories. 
Moog Servocontrols CIRCLE NO. 402 


Gyro Indicating System 
Remotely-located, standby vertical gyro 
indicating system with 2”-wide panel- 
mounted indicator is described in 
brochure which details system characteris- 


tics. Lear, Inc. CIRCLE NO. 403 


Electronic Instruments Catalog 
General catalog F, 54-pages, contains 
manufacturer's complete line of electron- 
ic instruments—oscillators, variable band- 
pass and rejection filters, power supplies, 
wide-range  low-distortion amplifiers. 
Helpful reference material, nomographs 
and tables for aid in measurement are 
included. Krohn-Hite Corp. NO. 404 


Zener Diode Catalog 

Bulletin SR-260, six-pages, describes 
complete line of hermetically sealed sil- 
icon zener diodes, including listings of 
152 standard types and instructions on 
selection from 1584 standard and special 
voltage-tolerance types. Details zener diode 
performance characteristics, current limits 
and derating curves for units listed. In- 


ternational Rectifier. CIRCLE NO. 405 


Gas Chromatography Notes 

Winter issue of Aerograph Research 
Notes, 8-page technical publication deal- 
ing with gas chromatography applications 
and apparatus, features a study of seven 
common insecticides and a complete list- 
ing of equipment. Wilkens Instrument & 
Research. CIRCLE NO. 406 


Guide to Temperature Control 
“Industrial Temperature Measurement 
and Control” is a 23-page booklet that 
helps design and process engineers save 
money by eliminating guesswork in tem- 
perature indication and control. Full of 
charts, drawings and diagrams; provides 
basic pneumatic, electrical 
and mechanical controls, heat sources and 
their influence on control systems, cir- 
cuits and piping arrangements and _ first 
mercury-bulb installation, 
CIRCLE NO. 407 


concepts of 


principles of 
etc. Partlow. 


Differential Amplifier 

One of the most comprehensive listings 
of amplifier specifications ever presented 
highlights new six-page brochure 3015-B 
on Differential Amplifiers. In addition 
to specific values for standard amplifiers, 
specs include all necessary formulas for 
the computation of performance values; 
description of available accessories, pow- 
er supplies. Beckman. CIRCLE NO. 408 


Shaft Position Encoder 

One-page bulletin 001 gives design in- 
formation on encoders which measure 
angular shaft position by use of coded 
discs and associated brushes. Description 
of operation. Datex. CIRCLE NO. 409 


Metering Pumps 

Complete performance data is given in 
catalog describing electrically driven, 
positive displacement, reciprocating, 
plunger-type metering pump line for 
capacities from 0.65 to 2025 gallons per 
hour; metering accuracy within +19; 
standard model operates at pressures to 
4000 psi. Wallace & Tiernan. NO. 410 


Anti-Statics 

Instrument manufacturers who use plas- 
tics in meters, indicators and other ins- 
truments will be interested in new anti- 
statics described in data sheet 1960. An- 
ti-static applied to such delicate instru- 
ments as gyroscopes prevents static-caused 
meter movement and removes dust attrac- 
tion for many months. Merix Chemical 
Co. CIRCLE NO. 411 


X-Ray Spectrochemistry Reprint 
Reprint of 4-page article from “Indus- 
trial Laboratories” discusses in detail 
applications of X-ray spectrochemistry in 
industrial analysis, theory of the science, 
description of instruments, and data cov- 
ering precision and accuracy of results. 
Applied Research Labs. CIRCLE NO. 412 


February 1960, Vol. 7, No. 2 


ACCURATE DIGITAL 
TORQUE INDICATOR 


Just ONE model from PM's family of 
null-balance servo type instruments 


Gives direct readout of 
torque from rotary shaft 
torque pickups 


PM's Digital Torque Indicator (DTI-2) is 
widely used in industrial and laboratory 
applications where high accuracy (0.19 
full scale) and high reliability are essential 
Its many features include oa self-contained 
filter that integrates torque pulsations en- 
countered in most systems. Digital readout 
provides a long effective scole 
lresolution | port per 4000) and readings 
This instrument is com- 
ncluding its own 


roth 
leng 


free from parallox 
plete in every woy, even 
strain gage power supply 


F.0.8. Detrot $1375 








REMOTE DIGITAL 
INDICATOR 


7 TORQUE METER \ 
FLEXIBLE SHAFT COUPLING 





Torque readings are simplified with o strain 
goge torque pickup and PM's Indicator. 
Note how shoft torque is measured directly 
with no inertiol losses as moy be en- 
countered indynamometer trunnion bearings 
Torque pickups may be installed in severol 
points of a drive train to measure pro- 
gressive losses. 


Other PM instruments can measure 

LOAD « THRUST * TORQUE + FLOW 
WEIGHT « TEMPERATURE * DISPLACEMENT 
VOLTAGE + PRESSURE with the highest 
accuracy attainable in industrial and lab- 
oratory applications 


PERFORMANCE 
COMPANY 


15301 W. McNichols, Detroit, Michigan 
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VARIAN 
Potentiometer 
RECORDERS 
Used by the thousands 


because... 


3. ANYWHERE USED, THEY 


SAVE SPAC 


Equipment manufacturers 
praise the Varian G-11A be- 
cause it fits neatly into instru- 
ment panels, occupying 4th the 
space of a conventional -sized 
recorder. Lab men appreciate 
Varian’s portable versions be- 
cause they add so little clutter 
to bench or table. 


1% limit of error; 1 or 24g second full- 
scale balancing time; ranges from 
0-9 millivolts to 0-100 volts; wide 
choice of speeds, accessories and 
charts; prices from $365. For all the 
facts, write the Instrument Division. 


VARIAN 


PALO ALTO 24, CALIFORNIA 
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Rectifier News 

Eight-page quarterly contains articles 
on referencing and instrumentation with 
zener diodes, and output regulation using 
the switching action of zener diodes. In- 
cluded are detailed circuits and perfor- 
mance curves covering the specific com- 
ponents used. RN-1159. Write directly to 
International Rectifier Corp., El Segundo, 
Calif. CIRCLE NO. 413 


Enclosures Catalog 

Enclosures catalog, 32 pages, describes 
complete line of hermetically sealed and 
protective enclosures for relays, switches, 
and control packages. Seventy photos and 
150 line drawings show various housing 
sizes and shapes offered with commercial- 
ly available quick-connectors. Automatic 


Electric. CIRCLE NO. 414 


Hydrocarbon Detector 

Operation, use and specifications of 
hydrocarbon detector, a completely self- 
contained portable instrument for rapid 
measurement of total organically bonded 
carbons in atmosphere or gases are in- 
cluded in 8-page technical brochure. Per- 
kin-Elmer. CIRCLE NO. 415 


Pulse Generator 

Single catalog bulletin contains com- 
plete specifications for pulse generator 
that is a compact source of medium pow- 
er, fast rise time pulse. Modular plug-in 
design permits extreme versatility. Elec- 


tro-Pulse, Inc CIRCLE NO. 416 


Micro Hardness Testers 

New bulletin describes micro hardness 
testers which apply dead weight loads 
from | to 1000 grams. Photographs and 
detailed descriptions of 10 basic acces- 
sories are also included in bulletin. Tor- 


sion Balance Co. CIRCLE NO. 417 


Tape Recorder/Reproducers 

Digital magnetic-tape recorder/repro- 
ducer systems are described in_ illustra- 
ted 4-page brochure 1618. Units described 
operate at speeds of up to 30 and 150 ips. 
Details include operating characteristics 
and specs on both units. For wide range 
of industrial, computer, military and 
lab uses. C FE ¢ CIRCLE NO. 418 


Transmitting Rotameters 

Bulletin 18N on pneumatic transmitting 
rotameters includes sectional 
drawings and information on materials of 
construction, operation and application. 
Characteristics of the transmitter unit, 
dimensions and maximum capacity ranges 
also are included. Schutte and Koerting 


Co. CIRCLE NO. 419 


photos, 


| 


ShurR|Evan? 


TORQUE TESTING 
FIXTURE 


I 


FOR TESTING Screws, thread-cutting 
and thread-forming screws— all types of 
threaded fasteners; threaded parts and 
threaded connections. 


FOR MANUFACTURERS 
DESIGNERS 
INSPECTORS 

TOOL ENGINEERS 
LABORATORIES and for 
PRODUCT CONTROL 


in assembly. 





Write for Bulletin TTF 
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‘Florida ‘s 
c 
| ti. ge 
Sites 


The New Home of 


MINNEAPOLIS-HONEY WELL 


Semiconductor Division 


LEWIS TERMINALS 
INDUSTRIAL PARK 


In The 
“Heurt of The Pulm Beaches” 


31 West 20th Street 
RIVIERA BEACH, FLORIDA 


Write for New Brochure Today 


AD 58142(1) 
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Transistor Chopper 
Bulletin C-98 describes 
chopper with self-contained drive trans- 
former, has SPDT switching action for op- 
eration over a chopping range from 50 to 
5000 cps. Detailed performance specs, in- 
ternal connections, equivalent electro- 
mechanical circuit and table of charac- 
teristics. Airpax CIRCLE NO. 420 


transistor 


Mineral Insulated Thermocouples 
Catalog 300 gives ordering information, 
features and specifications for mineral 
insulated thermocouples, hot 
terminations and mounting methods 
Conax Corporation. CIRCLE NO. 421 


junctions, 


Carrier System 

Ihree-page data folder on a~ 
conditioning equipment gives description, 
features, variable-reluctance info, 
and design features of components, Unit 
provides extremely reliable means of con- 
ditioning the output of reluctance-type 
transducers for recording and/or control 
CIRCLE NO. 422 


signal 


spec Ss 


applications. Wiancko 


FM/FM Telemeter Components 

New line of ruggedized 
FM/FM telemeter components is described 
in 24-page brochure 936. Includes detailed 
environmental and_ physical 
addition to outline 
transistorized voltage 


airborne 


electrical, 
characteristics in 
drawings. Covers 
controlled subcarrier oscillators, compact 
oscillator mount, wide-band oscillator, etc 


lele-Dynamics CIRCLE NO. 423 


Millimicrosecond Quantizer 
Two-page bulletin 104A describes oper- 
ational characteristics and_ technical 
specifications of millimicrosecond quan- 
tizer, an electronic chronograph that 
measures time between events to a reso- 
lution of 20 millimicroseconds with an 
accuracy of | part in 10° per day. Com- 
puter Equipment Corp. CIRCLE NO. 424 


Digital Test Equipment 

Low-speed, low-cost building blocks are 
described in a folder on “3000” Series 
DEC Digital Test Equipment. Building 
blocks operate at speeds up to 500 kilo- 
cycles and are priced to be economical 
in educational and control applications. 
Digital Equipment Corp. CIRCLE NO. 425 


Aircraft/Missile Instruments 
Engineering brochure EE-100, 36-pages, 
covers a-c and d-c motors, linear and 
rotary actuators, gear boxes, turbine con- 
trols and electro-mechanical systems, with 
details on their applications in modern 
aircraft and missiles. Complete section 
on standard motor frame sizes. Electronic 
Specialty Co. CIRCLE NO. 426 


TANKOMETER 


FOR MEASURING TANK CONTENTS 
ANY DISTANCE AWAY 


TANK MAY BE BURIED, 
ELEVATED, OPEN, 
CLOSED, VENTED OR 
UNDER PRESSURE OR 
VACUUM 





/ ANY > 
LIQUID : 














Also gauges for: 

Barometric Pressure (Mercury Column) 
Absolute Pressure (Mercury Column) 
Pressure and Vacuum 

' Differential Pressure 
Inclined Manometers for draft, 
pressure or differential pressure. 


SEND FOR BULLETINS 


UEHLING INSTRUMENT CO. 


463 GETTY AVE., PATERSON,N. J. 


— = 
-_ — — 
Comlmaees COMBE TM Gas 

wane SrSrems 





Parts Per Million 
Analyzers — For 
measurement of 
toxic gases and 
vapors. 

Bulletin 11-70 


Combustible Gas 
Detector Systems. 
Continuous Plant 
& Work Area 
Control. 

Bulletin 11-36 





CHROMA-MATIC 


Process Stream 
Analyzers. High 
speed Chromatog- i 
raphy units for 
Plant Stream Mon- § 
itoring and Pro- g 
cess Control. 
Bulletin CM 1-59 











IMPROVES 


STOPWATCH 
LEGIBILITY BY 


New Central Register design improves 
legibility over all other timers. 
Heuer Century 
1/5 Second Timer 
Hever's exclusive 
features: 
Doubled register 
Capacity reo center 
hand registers up 
to 60 minutes 


twice as hard 
Standard chrome 
3. Incabloc jeweled 
shock protection and 
unbreakabie main - 


“Timerboards from $10 
GUARANTEED REPAIR SERVICE 
on all fine timing instruments - free estimates 
Write now for FREE “‘Century Timer 
Catalog Over 60 Different Timers 
Sales and Service in U.S. Solely 
Through Dept. IS Tel. OXford 7-2150 
HEUER TIMER. CORPORATION 


LEXINGTON AVENUE. N 


Continuous Oxy- 
gen Analyzers. 
Systems for analyz- 
ing and recording 
Oxygen content of 
process gases. 
Bulletin 11-40 


Thermal Conduc- 
tivity Gas Analyz- 
ers. Gas Purity 
and Plant Process 
Control. 

Bulletin 11-17 


CneemaaTic PSC SC eee e222 82282882 


DAVIS INSTRUMENTS 
272 Halleck Street, Newark 4, N. J 


§ Please send Bulletin No(s). 


NAME a 
COMPANY 


SS ee —{ 
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Electronic Instruments Catalog 

1960 Catalog, 32-pages, describes and 
electronic, bio- 
and 


illustrates instruments fot 
logical and chemical measurement 
control. Specs and performance data on 
complete line including differential elec- 
trometer amplifier, static meter, regula- 
ted high-voltage power supply. Schematics 
and application circuits; basic informa- 
tion on electrometers and micro-microam- 


meters. Keithley. CIRCLE NO. 427 


Ferrite Memory Stacks 

Technical bulletin 59-L ap- 
ertured ferrite plate memory stacks. Two 
page bulletin details compact, plug-in 
construction, conventional coincident-cur- 
rent selection scheme, complete specs, etc. 
Rese Engineering Co. CIRCLE NO. 428 


describes 


Gas Analyzing Instruments 
instruments that help 
specifications 


Gas analyzing 
meet rigid metallurgical 
and quality requirements are described in 
4-page illustrated bulletin 0700-2, which 
gives complete details on M-S-A Oxygen 
Combustibles 
analyzer. 


Analyzer, Thermatron, 
Analyzer and LIRA _ infrared 
Operational, maintenance and construc- 
tion features. Mine Safety Appliances. 
CIRCLE NO. 429 


Miniature Motor Generator 
Two-page technical bulletin MO-3.14 
gives detailed performance data and de- 
sign specs on new miniature motor-gen- 
erator unit. Includes motor speed-torque 
and speed-voltage curves, complete dimen- 
sions and electrical characteristics of rate 
and combined unit. Holtzer- 
CIRCLE NO. 430 


generator 
Cabot. 


Environmental Test Catalog 

Short form catalog describes and _ il- 
lustrates 13 different types of test equip- 
ment, such as acoustic-noise test system, 
auxiliary vibration tables, as well as 
large line of environmental test chambers. 
Associated Testing Labs. CIRCLE NO. 431 


Neutron Proportional Counter 
Illustrated brochure 3100-9, 4-pages, 
outlines features of neutron proportional 
counter, gives suggested applications for 
neutron monitoring; details operation of 
various components. Full performance and 
mechanical specs. Victoreen. CIRCLE NO. 432 


Multi-Pointer Gage Unit 
Multi-pointer gage units, 
pressure and level measurements 
pneumatic transmitting or receiving, are 
described and illustrated in 4-page speci- 
fication M42-2. Full-size drawing of 7” 
indicating scale illustrates easy read- 
ability. Bailey Meter Co. CIRCLE NO. 433 


for 
and 


used 





original contributions. 


Beckman: 


nation stretching positions... 


ENGINEERS/SCIENTISTS... 


recent graduates. 


best. 





SCIENTISTS ..... ENGINEERS 
stretch your imagination 


... at Beckman Instruments, last refuge of the Non-Organization Man. 
Here’s a company that is concerned with the man, his mind and his 


Commercial, industrial and military projects tickle the fancy of uncon- 
strained intellects at these Beckman Divisions: 

Scientific and Process Instruments Division 
Systems Division 
Helipot Division 


Don’t get crushed in the Organization Mill...look into these imagi- 


at all levels in the fields of precision electronic components and ana- 
lytical instrumentation for engineers and scientists with degrees in 
engineering or physical science. Some of our specific needs include 
project engineers, senior scientists or engineers, product engineers 
and senior electronic engineers. We also have openings for exceptional 


And you can stretch your legs in Orange County, too, where you and 
your family will enjoy Southern California living at its barbecuing 


Overcome your own organizational inertia...phone, wire or write 
Mr. T. P. Williams for all the parameters. 

Beckman Instruments, Inc. Fullerton, California 

Telephone TRojan 1-4848; from Los Angeles OWen 7-1771, 


B.E.2. 
© 1960 








ISA Journal 


Binary Thumbwheel Switches 
Catalog sheet provides complete tech- 
nical description, including illustrations 
and dimensional drawings, of new thin, 
modular binary thumbwheel switches with 
large, clear numbers for instant, positive 
readability and requiring only 1/2” panel 
space. Chicago Dynamic. CIRCLE NO. 434 


Miniature Pulse Transformers 
Detailed description of miniature pulse 
transformers for blocking oscillator pulse 
coupling, inverting and impedance match- 
ing is outlined in bulletin PT 160. Pulse 
width, rise time, pulse inductance, d-c 
resistance, impedance ratio are fully ex- 
plained. Valor Instruments. NO. 435 


Walk-in Space Chambers 

Brochure describes features and capabil- 
ities of walk-in space chambers; gives 
many applications and specifications for 
simulation of extreme conditions of space, 
such as altitude to 1.5 million feet, temp- 

150 to 2000°F, humidity 
Tenney CIRCLE NO. 436 


erature from 
to 950%, etc. 


Portable Potentiometer Recorders 
Line of low cost portable potentiometer 
recorders with 6’ chart for strain gage 
or thermocouple monitoring applications 
are outlined in I|-page technical bulle- 
tin. Includes, features, description, specs, 
design info. Systron Corp. CIRCLE NO. 437 


magnetic reluctance 
PRESSURE 
TRANSDUCER 


Ranges: As low as — 0.1 psid, full scale. 
Max. Line Pressure: 5,000 psi. 


Corrosive Media — All stainless expos- 
ure withstands violent oxidizers, both 
sides. Not oil filled. 


Insensitive to Shock and Vibration. 


Applications include low flow mea- 
surement at high line pressure in missile 
and industrial test and control. 


ae \ 04 = 


engineering compan) 

13035 Saticoy 

North Hollywood, California 
TRiangle 7-7139 


Street 
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Indicating Pyrometer Controller 
Four-page bulletin 0035 gives specifi- 
cations, features, principles of operation 
and application details on indicating 
pyrometer controller for many standard 
ranges, with thermocouple calibrations 
from _—300 to 3000°F. Atlantic Pyro- 
meters, Inc. CIRCLE NO. 438 


Selecting Magnetic Cores 

Illustrated bulletin details operating 
characteristics and typical circuit appli- 
cations of round and square Hy Mu 80* 
tape wound cores and gives infomation 
on selecting proper types. Includes test 
results, maximum and minimum gain 


limit curves. Magnetics CIRCLE NO. 439 


*Ree TM he Carpenter 


Air Velocity Meters 

Four page bulletin describes various 
types of air meters for precision measure- 
ment of air velocity in industrial, com- 
mercial and lab application. Models as 
low as 5 fpm or as high as 200 mph. 


Hastings-Raydist CIRCLE NO. 440 


D-C Null Detector 

One page illustrated bulletin § gives 
features, design information, block dia- 
gram and specifications on d-c null detec- 
tor for use with Wheatstone bridges or in 
other applications where a sensitive gal- 
vanometer is required. Boonton Elec 
tronics CIRCLE NO. 441 


Photographic Recorder 

Four-page data sheet gives complete 
specifications and dimensions on photo- 
praphic recorder for telescope tracking 
installations. Has extremely smooth, dyna- 
mically balanced mechanism for superior 
definition. Benson-Lehner. CIRCLE NO. 442 


pH and Redox Instruments 
Indicators, recorders and _ controllers 
for pH and redox are described in 2-page 
data sheet ND46-96 (100). Outlines speci- 
fications of the instruments, such as pH 
ranges and chart speeds; includes a chart 
which lists types of control action. Leeds 
* Northrup CIRCLE NO. 443 


Absolute Pressure Transducer 
One-page bulletin 717/1/59 gives de- 
scription, features, specifications and 
dimension drawing of absolute pressure 
transducer in various pressure ranges 
from 0-400 to 0-5000 psia. Range is —65 
to 200° F. Bourns CIRCLE NO. 444 


Preventative Maintenance Tips 

New application bulletin 5-60.3 tells 
how a major sheet and tin mill uses a d-c 
high-potential test set for preventative 
maintenance of power distribution cables 
and other electrical gear. Details of 
“proof tests”’ are given; typical test curves. 


Associated Research. CIRCLE NO. 445 


MODERNIZED 
RECORDER HAS 
UNIVERSAL CASE 
for all mountings 
and connections 


Also features largest chart 
opening in the industry 
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Now, the time-proved, field-proved United States Gauge 12-inch 
pressure and temperature recorder with completely new, trim, 


practical exterior design 


including many important features 


found only on higher priced instruments. Now, outside and in 
. the USG Recorder offers still more quality, performance and 
advantages at a money-saving price. 


Recessed back. Connecti~ s can enter 
case vertically or horizontally with- 
out special mounting. 


Largest chart opening in the industry. 
1144-in. diameter for better visibil- 
ity of chart. Shatterproof glass or 
blind door optional. 


Removable door. New hinge pins per- 
mit easy removal of door for access 
to instrument. 


Light weight. Cast aluminum case. 
Steel back plate provides rigid ref- 
erence surface for components, pre- 


vents recording errors due to stress 
on case. 


Modern design. Enhances modern 
equipment. Stainless steel escutch- 
eon can be embossed with equip- 
ment manufacturer’s name. 
Fluorescent lighting optional. Ends over- 
heating of case. Improved door skirt 
increases light on chart. 

Dust ledge. Top and bottom. Protects 
door from dust, moisture. 


Ball pivoted pen movements. Exclusive. 
For 1, 2, 3 or 4 pens. 


Send for Bulletin 3025 today. 


UNITED STATES GAUGE ° 


Division of American Machine & Metals, Inc. + Sellersville, Penna. 
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new literature 





Pneumatic Weight Integrator 

New, simplified pneumatic integrator 
accurately weighs material passing over 
conveyor belts of its continuous weigher, 
automatically integrates belt travel with 
belt load to produce direct readout of 
true weight. Adaptable to electric con- 
tactors for operating remote totalizers. 
Information in bulletins 550.20A-1 and 
550.20-1. B-I-F Industries. CIRCLE NO. 446 


Combustion Indicators 

Illustrated literature gives details on 
combustion indicators for accurate, con- 
tinuous and reliable combustion super- 
vision in all sizes and types of boilers; 
serves as dependable smoke indicators to 
maintain maximum combustion efficien- 
cy. Photomation, Inc. CIRCLE NO. 447 


Linear Servo Reprint 

“Second Order Linear Servo” is reprint 
of 10-page technical article presenting 
history of servo terminology and how it 
developed, practical working formulas and 
values not found in formal 
servo texts, vellum chart sheets of factors 
conveniently used for servo design which 
can be removed for ozalid reproduction. 
theoretical and 


commonly 


Unique combination of 
practical information. Giannini Controls. 
CIRCLE NO. 448 


Industrial Thermometers 

Four page bulletin F2 gives prices, de- 
scribes and illustrates industrial ther- 
mometers in air duct and moisture proof 
models, and in special easily-positioned 
multiform model that saves engineering 
and installation reduces stocking 
requirements. Precision Thermometer and 
Instrument Co. CIRCLE NO. 449 


costs, 


Static Power Supply 

Bulletin S-1057 gives engineering 
specifications, functional block diagram 
and discussion of new coolant system 
which uses a “change of state” condition 
to provide a delay in power-supply tem- 
perature rise. Unit is designed for missile 
and aircraft applications. Magnetic Ampli- 
fiers. CIRCLE NO. 450 


Electronic Time-Delay Relays 
Engineering bulletin 5905, 8-page il 
lustrated catalog containing complete 
technical data on line of electronic time- 
delay relays using no-moving-parts solid- 
state timing module and featuring ad 


justable timing. Tempo. CIRCLE NO. 451 


Rubber Pinch Valves 

One-page bulletin M-1 gives sizes and 
application information on rubber pinch 
valve adaptable to many automatic con- 
trol problems requiring reduced ports. 
Red Jacket Company. CIRCLE NO. 452 











Servo Analyzers 

Brochure on servo analyzers describes 
in 4 pages how transfer function charac- 
teristics of a system or separate compon- 
ent can be quickly and easily measured. 
Includes block diagrams, performance de- 
tails and partial list of applications. 
Metrolog Corp. CIRCLE NO. 453 


Low-Flow Sliding-Gate Seats 
Low-flow sliding-gate seats for regu- 
lators and control valves in sizes from 
1/4” through 3” in any capacity to suit 
individual requirements. Stainless steel 
with industrial hard chrome finish for 
long, minimum-maintenance life. Com- 
plete information in SRBc 2-60. OPW- 
Jordan. CIRCLE NO. 454 


Electrical Switches 

Electrical switches, including miniature, 
subminiature, appliance, openblade, 
general purpose, metal clad, machine tool 
and Acro-lite, are described and illustra- 
ted in 4-page brochure. Several types of 
relays also are described. Robertshaw- 
Fulton Controls. CIRCLE NO. 455 


Miniature Gyros 

Miniature, floated rate, integrating 
gyros are fully covered in seven page 
bulletin which thoroughly discusses fea- 
characteristics; pet 
CIRCLE NO. 456 


tures, applications, 
formance data. Kearfott. 








TECHNIQUE 


A Journal of Instrument Engineering 


This quarterly journal is available to all who 


are concerned with and interested in 


precision electrical instruments. 


Write and have your name included 


on our ‘Technique’ mailing list. 


MUIRHEAD INSTRUMENTS INC. - 441 LEXINGTON AVE - NEW YORK I7-N.Y.- U.S.A. 


MUIRHEAD INSTRUMENTS LIMITED 
MUIRHEAD & CO. LIMITED 


BECKENHAM 


CANADA 
ENGLAND 


ONTARIO 
KENT 


STRATFORD 
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INSTRUMENT 
ENGINEERS 


We offer excellent op- 
portunity for first rate 
Instrument Engineers to 
join our Plant Engi- 
neering staff. The men 
we seek should have 
project experience in 
highly automated man- 
ufacturing operations 
in the synthetic fibers 
or general process in- 
dustries. 


Minimum 3 years ex- 
perience with a de- 
gree in ME, ChE or 
EE necessary. 


Send resume including 
salary requirements to 


D. D. Marshall 


FIBERS 
COMPANY 
Division of 
CELANESE CORP. OF AMERICA 
P. O. Box #1000 
Narrows, Virginia 














Electronic Solution Controller 
Four-page bulletin describes new elec- 
tronic solution controller for automatic 
control of concentration of caustic, acid- 
ic or aqueous solutions in either contin- 
uous or batch-type metal-washing equip- 
ment, chemical process systems, and other 
applications where precise concentrate 
levels must be maintained. Electro 
Mechanisms. CIRCLE NO. 457 


Gear and Clutch Catalog 

New 416-page 1960 master catalog 21 
on precision instrument components con- 
tains technical details, MIL specs and 
complete drawings of over 12,000 stock 
items, including precision gears, shafts, 
speed reducers, magnetic clutches, dif- 
ferentials, instrument plates, tool parts 
PIC Design CIRCLE NO. 458 


Word Indicator Lights 
Sixteen-page catalog 159C 
large legend word indicator lights with 
visible legend area of 15/32” by 1 1/4” 
which will accomodate up to three rows of 
0.125’ high characters, 14 per row. Stan 
dardized line offers instantaneous indi- 
cation, maximum reliability. Master 
Specialties Co. CIRCLE NO. 459 


describes 


Electronic Computing System 
Complete specifications on new electron 
ic computing system in catalog sheet $-482 
Fully-transistorized, electronic, stored 
program, general-purpose computing sys- 
tem for engineering or business data pro 
cessing; basic system includes computer 
and punched-paper tape typewriter unit 
Roval McBee CIRCLE NO. 460 


Vibration Meter 

Illustrated bulletin describes vibration 
meter for measurement of velocity, dis 
placement amplitude and acceleration of 
vibration. Covers specifications and ap- 
plication in measurement and analysis of 
vibration in airframes, jet and recipro- 
cating engines, gas pipe lines, etc. South- 


western Industrial CIRCLE NO. 461 


Nuclear Control Systems 
Twelve-page catalog describes and ill- 
ustrates mechanical remote control sys- 
tems for nuclear installations. Photos and 
drawings show how systems allow remote 
positioning of elements and how they 
are used for remote mechanical control in 
reactor cores, hot cells and any inacces- 


sible location. Teleflex CIRCLE NO. 462 


Atomic Instruments Catalog 

Catalog A-4 is compilation of current 
technical data and specifications on man- 
ufacturer’s line of atomic instruments, 
systems and accessories; includes valuable 
cable and compatibility charts, optimum 
counts charts, listing of radioisotopes. 
Baird-Atomic, Inc. CIRCLE NO. 463 


| all 


- 


The “MiniMite” Portable Pyrometer 
Indicator gives you laboratory ac- 
curacy—in a rugged, versatile instru- 
ment. You can use it dependably for a 
wide range of temperature measure- 
ment, calibration and test purposes. 
Carry it around and set it up wherever 
you need it. Heavy use won't impair 


its performance or accuracy. 


Temperature Measurement 


When connected to a thermocouple 
the “MiniMite” will measure temper- 
ature directly. Use it for laboratory 
work, emergency operation, or as a 
substitute for instruments under re- 
pair. It’s also ideal for a wide variety 
of research and test work. Automatic 
cold-junction compensation is built-in. 


Calibration 


You can use the “MiniMite” to cali- 
brate thermocouples—also both po- 
tentiometer and millivoltmeter-type 
instruments. For calibrating millivolt- 
meters, T-E offers a portable sister 
instrument, the “MilliMite,” as a 
variable source of D.C. potential and 


resistance. 


WNIMITE 


Pyrometer 


ve Taleotlet-taels 


iS 
y»Voreieig-}i-e 
Versatile 


NULL BALANCE, 
POTENTIOMETER 
TYPE 


Scale Range 
Despite the “MiniMite’s” 


individual ranges on its double-range 


small size, 


scale are almost 24” long. A choice 
of 49 different 
covers temperatures from —300°F. to 


range combinations 


+3200°F. for Copper-Constantan, 
Iron-Constantan, Chromel-Alumel 
and Platinum-Rhodium-Platinum- 

and millivolts from —6.2 to +62. 
Accuracy Is My of / of scale range. 

Convenience 

The “MiniMite” measures only 4’ x 
5’’ x 6’ and weighs under 4 lbs. It 
will function in either horizontal or 
vertical position. W idely spac ed grad- 
uations permit easy, accurate read- 
ings. Cold-junction compensation can 


be cut in or out by a single switch. 


Write for Bulletin 64-13 


Thermo 
Electric CO.,INC 


SADDLE BROOK, NEW JERSEY 


In Canada: THERMO ELECTRIC (Canada) LTD., Brampton, Ont. 
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new literature 





Systems for Continuous | 
Checking for Explosive Gases | ro orn completely self- 


contained tachometer with accuracy of 

J-W Model RV J-W Medel SM better than 0.259%. No mechanical or 
: electrical linkage between tachometer and 

Alarms sample and Alarm contin- : any rotating system component. Transis 
analyze air at 2 uously checks " tor and magnetic circuits convert signal 
input to current output which can be 
indicated on any 0-1 milliampere average 
reading device. Airpax. CIRCLE NO. 464 


to 8 locations and one location 
relay information where accessi- 
to main analyzer bility is a prob- 
panel. Recording lem; alarms at a 


instruments and pre-set level. | Photoelectric Pickups 
explosion-proof 94 5 Miniature electronic controls which 
construction avail- ; ; | permit electric-eye counting and control- 
ling units to be used in processing, print 
ing and machine control in areas pre 
viously inaccessible are detailed in bulle- 
tin 571, which illustrates and describes a 
variety of applications. Photomation, Inc. 
CIRCLE NO. 465 


able on order. 


Do you have a problem with combustible 
gases that requires ao special detection 
system design? Experienced J-W engi- 
neering is available to help you with 
meeting the situation. For complete 


J-W Model E Alarm detects explo- 
sive gases in a single area; control Servomotor Catalog 

box mounts remote from sensing un- Servomotor catalog, 16-pages, outlines 
it. Model EE also available with units electrical and mechanical specifications 
encased in explosion-proof housing. of complete line of size 11 components 
Shows individual schematics as well as 


JOHNSON -WILLIAMS, INC. Palo Alto 14, California torque-speed curves. Helipot NO. 466 
Leaders in Explosion Prevention Since 1927 


Canadian customers SAFETY SUPPLY CO. FLECK BROS. LTD. 
please write: TORONTO, ONT. VANCOUVER, B. C. 


data on services and standard and 
custom J-W equipment, please write: 


Metering Pump 
Complete details on Servo-Gauge mete 
CIRCLE NO. 101 _ON PAGE 67 vr ; ing pump in bulletin P-21 which describes 
operating principles of pump and its con- 
troller. Includes five typical applications; 
maximum Capacity, operating characteris 
tics, stroking rate, materials of construc- 
tion and power requirements. Associated 


CONTROL ENGINEERS | Control Equipment. CIRCLE NO. 467 
CHEMICAL ENGINEERS 














Instrumentation Movie List 

Catalog of l6mm-sound films, 15 and 
FOR PROCESS CONTROL 30 minutes running time, on such sub- 
jects as research and development in the 
chemical and petroleum industries, in- 
The Thompson-Ramo-Wooldridge Products Company is frared spectroscopy, other subjects of in- 
seeking chemical, electrical, or mechanical engineers terest to instrumentation groups. All 


RW-300 COMPUTER SYSTEMS 


with training or experience in process or control - films are avilable free to technical groups, 
system analysis, analog or digital computers, and schools, etc. Modern Talking Picture 
instrumentation. Staff members at TRW Products work Service. CIRCLE NO. 468 
in small teams designing and evaluating RW-300 
computer control systems for the process industries. 
Experience in the petroleum refining, chemical, steel, Regulating Relief Valve 

Features, operation and _ installation 
data on regulating relief valve for oil 
and water pressures up to 500 psi at up 
to 250°F are given in bulletin which in- 
P cludes chart showing rate of oil or water 
Dr. Thomas M. Stout, Process Analysis Department Manager ew thoi. the ae. ears we. ep 


or electric power industries is particularly desirable. 
Applicants with advanced degrees are preferred. Those 
interested are invited to call BRadshaw 2-8892 or write: 


THE THOMPSON -RAMO-WOOLDRIDGE 
FReSerss Cowan. Halogen Leak Detector 


a division of Thompson Ramo Wooldridge Inc. Six page bulletin GET-2936 gives de- 
: . : tailed instructions on use of halogen leak 
202 North Canon Drive + Beverly Hills, California detectors for testing tanks, piping and 
other enclosures. Discussion of _ sys- 
tem preparation, testing procedures, 
quantitative measurement techniques 
General Electric. CIRCLE NO. 470 
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vod Fe E-t-J pa tayo 
advertising 


POSITIONS WANTED: 75c per line, minimum 
three lines. Box number counts as one line 
Payable in advance. No discount. 

POSITIONS OPEN, etc.: $1.50 per line, mini- 
mum three lines. Box number counts as one 
line 

50 characters and spaces per line. 

DISPLAY AD (up to 4%”): $14.00 per column 
inch. Minimum 1 column inch 

All other size ads—standard advertising rates 

apply. 

Copy ‘must reach the ISA Journal, Granite Bidg., 

313 Sixth Ave., Pittsburgh 22, Pa., not later than 

10th of month preceding date of publication. 








POSITIONS WANTED 











INSTRUMENT ENGINEER: B.E., MS. in 
“h. E. Strong chemical process back- 
ground, 7 years process development, su- 
pervision and instrumentation in chemi- 
cal industry. Two years application work 
in petroleum, paper and petrochemical in- 
dustries. Write Box 2131, c/o ISA Journal 


INSTRUMENTATION ENGINEER BSEE 
MBA. Age 30. Desires position with proc- 
essor or OEM involving control applica- 
tion responsibility. Write Box 2132, c/o 
ISA Journal 





WANTED 
ENGINEERING EDITOR 


Excellent opportunity as junior editor for 
an instrument and control magazine. Must 
be graduate engineer between 25-30 years 
of age, and must have experience in elec- 
tronic instrumentation or related equip- 
ment and proven ability to do technical 
writing. Opportunity for training and ad- 
vancement. Submit resumes to Box 2107, 


c/o ISA Journal 








WANTED 
INSTRUMENTATION 
ENGINEER 


Degree in E.E. with 3 to 4 years ex- 
perience in design, selection, testing, 
layout and installation of complex pan- 
els in pneumatic, mechanical and elec- 
tronic instrumentation and _ related 
equipment for the measurement and 
control of process variables. 


Send complete resume & salary re- 
quirements to: 
Dale Abshier 
Texas Butadiene & Chemical Corporation 
P.O. Box 777, Channelview, Texas 


INSTRUMENT 
ENGINEER 


Graduate Ch. E. or E. E. or M. E. with 
2-5 years experience in chemical proc- 
ess instrumentation. Experience should 
be directly in specification, installa- 
tion, calibration and maintenance of 
Pneumatic control instruments. Some 
knowledge of electronics required 
Please forward resume to Mr. G. F. 
Quittner. 

INDUSTRIAL RAYON CORPORATION 

660 UNION COMMERCE BUILDING 

CLEVELAND 1, OHIO 








SUCRCRRCREERGRRCRRERCRRERR CRORES 


PROFESSIONAL 
LISTING 





ASSOCIATED CONTROL EQUIPMENT, INC. 
C. A. Dally, P. E. 
Engineering — Manufacturing 
Special Contro! Equipment and Systems 
P. 0. Box 136 
Tel: AMherst 4-8161 


Coraopolis, Pa. 
(Pittsburgh District) 























RECORDING CHARTS 


Now you can supply al! your circular and 
strip recording chart needs from one source 
save time, money and paper work. Send 
for newly revised Stock List and Catalog 
TECHNICAL SALES CORPORATION 
189 Van Rensselaer St., Buffalo 10, N.Y 


NUCLEAR 
INSTRUMENTATION 


Permanent positions are available in 
Our expanding Nuclear Physics Sec- 
tion for personnel with at least 2 
years of instrumentation experience 
and a B.S. degree in Physics or Elec 
trical Engineering 
If you desire interesting and challeng- 
ing research work write to 

A. J. PANERAL 


ARMOUR RESEARCH 
FOUNDATION 


10 W. 35th St. Chicago 16, Ill. 











SALES ENGINEER 


Leading manufacturer of transducers 
for instrument systems requires a sales 
engineer for the Washington, D.C. area. 
Candidates should possess B.S.E.E. or 
B.S.M.E., and a minimum of two years 
instrumentation experience. Liberal sal- 
ary plus expenses and company car. 


Send resumes to our Northeastern Re- 
gional Office. 


STATHAM INSTRUMENTS, INC. 
20 Stern Ave., Springfield, N. J. 











LOOKING FOR A REPRESENTA- 
TIVE, WANT TO FILL A POSI- 
TION, LOOKING FOR A POSI- 
TION? Use classified advertising in 
the ISA Journal. Send your copy, 
etc. to Classified Department, ISA 
Journal, 313 Sixth Ave., Pittsburgh 
22, Pennsylvania. 
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INSTRUMENTMANS CALENDAR 





FEBRUARY 1960 


February 29-March 4—11th Pittsburgh Con- 
ference on Analytical Chemistry and 
Applied Spectroscopy. Pittsburgh. Con- 
tact: W. J. Feingold, Westinghouse 
Electric Corp., Semiconductor Dept., 
Youngwood, Pa. 

One Day Symposium on Molecular 
Fluorescence and Phosphorescence to 
be held during above conference. 
Sponsor: AS Subcommittee on 
Fluorescence Spectroscopy. Contact: 
Dr. J. W. Goldzieher, Southwest Foun- 
dation for Research and Education, 
O. Box 2296, San Antonio, Texas. 


MARCH 1960 


March 21-24—IRE National Convention, 
New York, New York. Contact spon- 
sor, 1 East 79th St... N.Y. Fi, NE. 


* March 23-24—10th ISA Iron and Steel In- 
strumentation Conference, Pittsburgh, 
Pa. Sponsor: Pittsburgh Section, ISA. 
Contact: J. Ward Percy, U.S. Steel 
Research Labs., Monroeville, Pa. 


March 24-25—1960 Northeastern Divisional 
Data Processing and Computer Con- 
ference and Business Show, Statler- 
Hilton, New York City. Sponsor: Na- 
tional Machine Accountants Associa- 
tion. Contact B. Hazen, Registration 
Chz oe. NMAA, P.O. Box 248, Y 
16, I 


APRIL 1960 


*xApril 3-8—6th Nuclear Congress, New 
York City. Sponsor: EJC, ISA coop- 
erating. Contact: Director, Technical 
& Educational Services, ISA, 313 6th 
Ave., Pittsburgh 22, Pa. 


x April 4-6—3rd Annual ISA Chemical and 
Petroleum Instrumentation Symposium, 
Rochester, N. Y. Contact: Director, 
Technical and Educational Services, 
ISA, 313 Sixth Ave., Pittsburgh 22, Pa. 


* April 5—Application of Computing Tech- 
niques to the Process Industries, Essex 
House, Newark, N. J. Sponsor: New 

ISA. Contact: Dave 


Jersey Section, 
110 Hal- 


Hankinson, Bailey Meter Co., 
sted St., East Orange, N. J. 


April 7-8—Informal Symposium on Pilot 
Plant Automation, Monrovia, Calif. 
Sponsor: Consolidated Systems Corp. 
Contact: Sponsor, Attn. Process Sym- 
a. 1500 S. Shamrock, Monrovia, 
Calif. 


April 18-19 — Third Annual Conference 
on Automatic Techniques, Cleveland, 
Ohio. Sponsors: ASME, IRE, AIEE. 
Contact: Publicity Chairman, Room 
530, 1213 West 3rd St., Cleveland. 


April 19-21—International Symposium on 
Active Networks and Feedback Sys- 
tems, New York City. Sponsor: Micro- 
wave Research Institute, Polytechnic 
Institute of Brooklyn. Contact: Spon- 
sor, 55 Johnson St., Brooklyn 1, N.Y. 


*Denotes ISA Sponsored or Participating Meeting 


April 20-22—Texas A&M Symposium on 
Instrumentatioa, Texas A&M. Bryan, 
Texas. Sponsur: Texas A&M. Contact: 
John F. Pink, Southwestern Industrial 
Electronics, 10201 Westheimer Rd., P.O. 
Box 13058, Houston 19, Texas. 


April 20-22—Symposium on Manned Space 
Stations, Los Angeles, Calif. Sponsors: 
IAS, NASA, Rand Corp. Contact: IAS, 
2 East 64th St., N. Y. 21, N. Y. 


April 20-22—1960 IRE Southwestern Con- 
ference and Electronics Show, Sham- 
rock-Hilton, Houston, Texas. Contact 
enw: P. Box 22331, Houston 27, 

exas 


* April 27-29—6th Annual ISA Southeastern 
Conferenc and Exhibit: with ISA Pul 
and Paper Instrumentation Symposi- 
um, Pensacola, Fla. Sponsor: Pensacola 
Section ISA. Contact: W. H. Matthews, 
Chemstrand Corp., O. Box 1507, 
Pensacola, Fla. 


MAY 1960 


May 2-3—ISA National Symposium on 
ectrical Safet ty Instrumentation, Wil- 
mington, Del. Contact: Director, Tech- 
nical and Education Services, ISA, 313 
6th Ave., Pittsburgh 22, Pa. 


*%May 2-5—6th National ISA’ Flight Test 
i dg oo San Diego, Calif. Contact: 
Cheney, Flight Test Symposium, 

Po. Box 555, San Diego 10, Calif. 


May 2-6—Western Joint Computer Confer- 
ence, San Francisco, Calif. Sponsors: 
IRE, ACM, AIEE. 


*%May 9-1l—3rd National ISA Power In- 
strumentation Symposium, San Fran- 
cisco State College, San _ Francisco, 
Calif. Contact: Director, Technical & 
Educational Services, ISA, 313 6th 
Ave., Pittsburgh 22, Pa. 


*May 93-12 — ISA Instrument-Automation 
Summer Conference and Exhibit, Civic 
Auditorium and Brooks Hall, San 
Francisco, Calif. Contact: William 
Kushnick, Executive Director, ISA, 
313 6th Ave., Pittsburgh 22, Pa. 


May 17-18—Symposium on Superconduc- 
tive Techniques for Computing Sys- 
tems, Washington, D.C. Sponsor: Infor- 
mation Systems Rranch, Dept. of the 
Navy. Contact: Miss Josephine Leno, 
Code 430A, Office of Naval Research, 
Washington 25, D. C. 


*May 23-25 — 9th National Telemetering 
Conference, Miramar Hotel, Santa 
Monica, Calif. Sponsor: ISA with AIEE, 
ARS, IAS cooperating. Contact: Direc- 
tor, Technical & Educational Services, 
ISA, 313 6th Ave., Pittsburgh 22, Pa. 


May 24-27—Australian Conference on Auto- 
_—_ Computing and Data Processing, 
Sydney, Australia. Sponsor: Australian 
ational Committee on Computation 
and Automatic Control. Contact spon- 
sor, c/o The Institution of Engineers, 
Science House, 157 Gloucester St., Syd- 
ney, Australia. 


JUNE 1960 


*xJune 1-3—6th Annual ISA Instrumental 
Methods of Analysis Symposium, Mon- 
treal, Canada. Contact: Director, Tech- 
nical and Education Services, ISA, 313 
6th Ave., Pittsburgh 22, Pa. 


June 22-24—1°%u Conference on Standards 
and Electronic Measurements, Boulder, 
Colorado. Sponsors: AIEE, NBS, IRE 
Contact: James F. Brockman, National 
ao of Standards, Boulder, Colo- 
rado. 


*xJune 25-July 5—First International Con- 

ess for Automatic Control, Moscow, 

SSR. Sponsors: AACC (ISA, ASME, 

AIEE, AIChE, IRE) Contact: Dr. 

Nathaniel Nichols, Chief Engineer. 

caylor Instrument Companies, Roches- 
er 


JULY 1960 


July 11-28—Summer Course in Process 
Control Theory, Case Institute of 
Technology. Contact: Dr. D. P. Eck- 
man, Academic Director, Process Con- 
trol Theory Course, Case Institute of 
Technology, University Circle, Cleve- 
land 6, Ohio. 


SEPTEMBER 1960 


*xSeptember 7-9—Joint Automatic Control 
Conference, MIT, Cambridge, Mass. 
Sponsors: AIEE, ASME, AIChE, IRE, 
ISA. Contact: Dr. James Mozley, John 
Hopkins U., Baltimore, Md. 


September 13-15—Fifth International In- 
struments and Measurements Confer- 
ence, Stockholm, Sweden. Sponsors: 
Royal Swedish Academy of Engineer- 
ing Sciences and Swedish Association 
of Technical Physicists. Contact: Sec- 
retary General, I & M, Mr. H. von 
Koch, Royal Institute of Technology, 
Stockholm 70, Sweden. 


*xSeptember 26-30—ISA Instrument-Auto- 
mation 15th Annual Conference and 
Exhibit, New York Coliseum, New 
York City. Contact: William Kushnick, 
Executive Director, ISA, 313 6th Ave., 
Pittsburgh 22, Pa. 


NOVEMBER 1960 


*xNovember (date to be announced) 13th 
Annual Conference on Electronic Tech- 
niques in Medicine and TF Wash- 
ington, D. C. Sponsors: IRE A. Con- 


tact: Director, PTechnical ~~ Educa- 


tional Services, ISA, 313 6th Ave., 


Pittsburgh 22. Pa. 





COMING YOUR WAY 


x * * 





1960 Iron and Steel Conference, Pittsburgh, March 23-24 
3rd Annual ISA Chemical and Petroleum Instrumentation Symposium, Rochester, New York, April 4-6 


Application of Computing Techniques to the Process Industries, Newark, N.}., 
6th Annual ISA Southeastern Conference and Exhibit and ISA Pulp and Paper Instrumentation Symposium, Pensacola, Fla., 


April 27-29 


x * * 
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McLennan 
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Electronic controllers for 
high-performance systems! 


The new GPE Controls R465 Electronic Controller is built 
for high performance in every aspect...the result isthe highest 
degree of dynamic accuracy possible. Three times 
as fast as other known control systems, yet comparably priced. 
With GPE Controls electric transmitters and electro-hydraulic 
valve actuators, precise control can be maintained at more than 
20 cps. Easy, low-cost installation, because high-level d.c. signal 
makes possible simple unshielded wiring. Instant visual com- 


parison of parallel set-point and process variable indicators. 


GPE Controls R465 Electronic Controller 
features advanced functional design throughout 
+f drawer (left) and manual/automatic station (r 


ised in a dustproof mounting case 


trols the process. Proportional band, rate, and 
set controls are accessible from tne front 
while controller is operating, and are calibrated 
in logarithmic steps for ease in adjusting 
to process dynamics 
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